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DEPARTMENT OF THE AIR FORCE
WASHINGTON 20330 -- -

OFFICE OC TmE ASSISTANT SECREIARY W--I--- 233

Federal, State and Local Agencies

-'On October 2, 1981, the President announced his decision to cOm!....
plete production of the M-X missile, but cancelled" the M-X
Multiple Protective Shelter (MPS) basing system. The Air Force
was, at thertime, o-4 eef working to prepare a Final
Environmental Impact Statement (FEIS) for the MPS site selec-
tion process .,Tbese efforts have been terminated and the Air
Force no longer intnds to file a FEIS for the MPS system.
However, the attache&)preliminary FEIS captures the environ-
mental data and analysis in the document that wasxnearing com-
pletion when the President decided to deploy th system in a
different manner . .... X . . 7 . ).,i

The preliminary FEIS and associated technical reports represent
an intensive effort at resource planning and development that
may be of significant value to state and local agencies
involved in future planning efforts in the study area. There-
fore, in response to requests for environmental technical
data from the Congress, federal agencies and the states
involved, we have published limited copies of the document
for their use. Other interested parties may obtain copies
by contacting:

National Technical Information Service
United States Department of Commerce
5285 Port Royal Road
Springfield, Virginia 22161
Telephone: (703) 487-4650

Sincerely, S

JAMES F. BOAT GFT

1 Attachment Dputy Assistant Secretary
Preliminary FEIS f the Air Force (Installations)

S. . * .. • .
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1.0 INTRODUCTION

DESCRIPTION OF THIS DOCUMENT

This document is intended to provide a more complete discussion of the air
quality portion of the Environmental Impact Statement (EIS) for the M-X Missile
System. The report is organized with a presentation of the existing and future
(without the M-X) affected environment, followed by a discussion of the M-X air
quality-related impacts.

Section 2.1, Existing Environment, discusses air quality, emissions data, air
pollution meteorology, and climatology. To realistically evaluate the potential
M-X-induced air quality impacts, the future air quality of the study area is
addressed next. Sources that may degrade the air quality or will compete for
available air resources (such as nonattainment area offsets) are addressed in
Section 2.2, Future Environment without M-X.

The air quality models used are described in Section 3 in order to acquaint the
reader with the characteristics and rationale for selection of each model. The type
of emissions and meteorological data that each model requires as input is briefly
described as well as the limitations and assumptions inherent in each. In order to
predict impacts, estimates of M-X-related air pollutant emissions were made
section 4.1). The formulas used to calculate emissions are given along with the

emission estimates.

Meteorological data requirements used for each model calculation are given in
Section 4.2. Since very sparse meteorological data were available for the study
area, the pollutant dispersion conditions from nearby data sources were used as the
basis for calculations. i

Model results are given in Section 5. The results for the more complex
three-dimensional wind flow IMPACT model are presented first followed by the
simpler Gaussian dispersion and EPA-approved models (PAL and HIWAY). Results
using the EPA-approved ISC model are presented last. This model was not available
in time for its results to be incorporated into the l)raft EIS summary document. The
ISC modeling results are presented here as more realistic predictions of particulate
concentrations than the PAL model provides. The regionally* modeled
concentrations are presented for each hour modeled. The analysis of the modeling,
with graphs, figures, and tables illustrating results, is more detailed than that
presented in the draft EIS. Results are also discussed in light of the limitations of
the models. 0

PURPOSE OF THE AIR QUALITY STUDY: REGULATORY FRAMEWORK

Extreme levels of air pollution have been found to cause human illness and
even death. In addition, certain air pollution levels, while not primarily injurious to

*In this case "regional" refers to the area extending throughout entire individual
valleys.
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human health, are damaging to the public welfare in terms of forest and crop
damage, material and building corrosion, visibility degradation, and damage to
personal property.

In order to reduce air pollution, Congress passed the Clean Air Act of 1963
(CAA) with many subsequent revisions, including the Air Quality Act of 1967, and .
the CAA Amendments of 1970 and 1977. The U.S. Environmental Protection Agency
(EPA) is designated to enforce the CAA by providing regulatory guidelines and by
helping the states to attain or maintain air quality standards.

National Ambient Air Quality Standards (NAAQS) were established by EPA for
"criteria" pollutants; that is, for pollutants which were determined to be injurious to
human health or welfare. "Primary" NAAQS were established to protect public
health, while "secondary" standards were established to protect public welfare.

Under the Clean Air Act Amendments of 1970 and 1977, each state is required
to prepare a State Implementation Plan (SIP) that contains proposed methods of
attaining the NAAQS where nonattainment presently exists, and to maintain the
NAAQS where air quality levels are better than the NAAQS. An area where air
quality is better than a NAAQS for a particular pollutant is referred to as an
"attainment" area for that pollutant. An area with violations of the NAAQS is
called a "nonattainment" area for each pollutant in violation of the standard. An
area can be considered an "attainment" area for certain pollutants and a "nonattain-
ment" area for other pollutants.

NONATTAINMENT AREAS

The 1977 Amendments required that certain revisions to SIPs be made.
Control strategies were required for each state outlining a plan for attaining the
NAAQS by a specified date for any areas that had not attained the NAAQS by 1977.

The control strategy must include a plan for the siting of new sources in
nonattainment areas to insure that the resulting air quality will improve rather than
worsen.

ATTAINMENT AREAS: PREVENTION OF SIGNIFICANT DETERIORATION (PSD)

Attainment areas are classified as Class I, II, or III, and are subject to
regulations designed for prevention of significant deterioration (PSD) of air quality.
Significant concentration levels, or increments, that cannot be exceeded were
established for sulfur dioxide (SO ) and total suspended particulates (TSP) that vary
for Class I, I, and III areas. increlients are smallest and most restrictive for Class I
areas, less restrictive for Class II areas, and least restrictive for Class III areas (see
Table I -I).

In order to preserve the air quality in areas of special national or regional,
recreational, scenic, or historic values, certain areas are officially designated as
Class I. Mandatory Class I status was assigned by Congress to all international
parks, national wilderness areas and memorial parks larger than 5,000 acres
(2,000 ha), and national parks larger than 6,000 acres (2,400 ha) that were
established at the time of the 1977 CAA Amendments. These mandatory Class I
areas cannot be redesignated. Class III status can be assigned to major

2
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Table 1-1. Maximum allowable air pollutant increases for
SO 2 and TSP for "significant deterioration"
under Clean Air Act Amendments of 1977. 1

MAXIMUM ALLOWABLE INCREASES
IN SO2 AND TSP CONCENTRATIONS
FOR PREVENTION OF SIGNIFICANT

DETERIORATION

POLLUTANT AVERAGING TIME
(1.g/m 3 )

CLASS I CLASS II CLASS III

Annual Mean 2 20 40

Sulfur 24-Hour2  
91 182

Dioxide (SO2 )

3-Hour 25 512 700

Total Annual Mean 5 19 37
Suspended

Particulates 24-Hour 10 37 75
(TSP)

730-1

lAll areas are designated Class II except Mandatory Class I areas. S
2The 3-hour and 24-hour SO2 and TSP concentrations can be violated

not more than once per year.

3
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4
industrialized areas that have ambient SO and TSP levels close to but below
NAAQS. All remaining attainment areas are ;esignated Class II.

The reclassification of certain Class II areas to Class I status is under review.
Mandatory and proposed Class I areas in the M-X deployment area are discussed in
Section 2. 1. 0

PSD increments, or similar regulations for attainment areas of hydrocarbons,
carbon monoxide, nitrogen oxides, and photochemical oxidants are currently being
considered. Regulations protecting visibility in Class I areas were signed by the
EPA Administrator on November 21, 1980. When implemented, these regulations
will affect development in PSD Class I areas or in areas close to Class I areas where
it is shown that the air quality or visibility in a Class I area will be affected.

REGULATED SOURCES UNDER PSD REGULATIONS

PSD preconstruction review is required for all new or modified major
stationary sources in attainment areas. A major stationary source refers to any of
28 specified stationary sources which emit, or have the potential to emit, 100 tons
per year or more of any criteria air pollutant or all other stationary sources which
emit, or have the potential to emit, 250 tons per year of any criteria air pollutant.
Criteria air pollutants are those pollutants which have NAAQS, including lead,
particulate matter, carbon monoxide, photochemical oxidants, sulfur dioxide,
nitrogen oxides, and non-methane hydrocarbons.

PSD preconstruction review procedures include (1) a case-by-case
determination of the best available (air pollution) control technology (BACT) to be
applied, (2) required background monitoring data, (3) a modeling study and discussion
of the impacts of the proposed source on ambient air quality levels, (4) an
assessment of the effects on visibility, soils, and vegetation, and (5) full public
review.

REGULATED SOURCES UNDER NONATTAINMENT REGULATIONS

The control strategy fot nonattainment areas must include a preconstruction
permit review for all major st itionary sources, a vehicle emission control inspection
and maintenance program in carbon monoxide or photochemical oxidants non-
attainment areas, and any other measure necessary to provide for attainment of the
NAAQS. Other measures can include indirect source review; however, EPA does not
require states to include indirect source review in their control strategies.

An "indirect source" is a facility, building, structure, or installation which
attracts (or may attract) mobile service activity that results in emissions of a
pollutant for which there is a NAAQS. Examples include highways and roads, and
retail, commercial, and industrial facilities. The M-X operating base (OB) also
represents an indirect source that is not subject to nonattainment.

M-X-RELATED AIR QUALITY PROBLEMS

M-X-related air pollutant effects will result primarily from area emission
sources such as fugitive dust from construction activity and from gaseous emissions
during the operations phase, due to indirect emission sources associated with the

4



operating base. Historically, the emphasis in federal and state air pollution
regulations has been on controlling emissions and mitigating air quality impacts
from major stationary, point emission sources rather than area sources, indirect
sources, or temporary sources, such as those sources predicted to occur as a result
of the M-X systeri., particularly with regard to PSD regulations in attainment areas.
Consequently, modeling techniques that predict air quality impacts have been .
developed principally for predicting impacts from major stationary emission sources.

CONSTRUCTION

A primary air quality impact resulting from M-X system construction will be
the fugitive dust emissions from construction activities such as earthmoving, sand
and gravel processing, aggregate storage area operations, and the movement of
trucks and other vehicles over unpaved surfaces. Fugitive dust emissions increase
particulate concentrations in the atmosphere surrounding construction. The
emission rate, size distribution of the particles emitted, and prevailing atmospheric
conditions determine the resulting particulate matter concentrations. Fugitive dust
emissions affect the construction workers on site, visitors to the area, and any
nearby residents. Under favorable meteorological conditions, fugitive dust may be
transported long distances from the construction site.

Increased particle deposition on surfaces downwind will occur from M-X
fugitive dust emissions. The impact from dust will depend on the sensitivity of the
area to deposition. For example, some biological or ecological communities will be
more susceptible to damage from particle deposition than others. Fugitive dust can
cause respiratory problems in livestock and wildlife, and can reduce vegetation
growth by coating plant surfaces. Also, nearby residences will experience particle
deposition impacts varying from mild inconvenience, such as increased dust on
windows, to major effects such as siltation of ponds. The severity of impact
depends on the construction activity rate, local atmospheric conditions, and distance
from the site.

Particle content in the atmosphere also affects visibility. PSD regulations
require that visibility impairment in Class I areas caused by any permanent major
stationary source must be evaluated prior to project approval. Temporary emissions
include (but are not limited to) those from a portable faciity, construction, or
exploration facilities lasting less than two years at one site (45 Fed. Reg. 52719,
August 7, 1980). Current plans for the M-X system do not include the installation of
any permanent major stationary sources with the exception of a potential central
cooling and heating facility (CCHF). However, M-X construction emission sources
may cause temporary visibility impairment at those Class I areas less than 40 mi
from the deployment area and perhaps at Class I areas even farther than 40 mi from
construction activity.

Long range transport of smaller dust particles can cause temporary visibility
impacts at significant distances (beyond 40 mi) from the construction site. Smaller
particles are more highly correlated with visibility impairment so that the impact on
visibility will depend largely on the size distribution of the dust emissions. Fine 5
solid or liquid particles whose diameters range from 0.1 to 1.0 microns are the most
effective size per unit mass in affecting visibility by scattering light (Latimer et al.,
September 1978). Fine particles also remain suspended in air longer and for greater
transport distances than larger particles.

5
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Evaluation of visibility impairment from elevated point sources is the principle
focus of current research directed by EPA. Predicting visibility impairment from
area-wide, ground-level sources is much more difficult and less well understood.
Visibility effects from fugitive dust emissions are qualitatively addressed here, but
could require further site-specific investigations.

Other air quality impacts are predicted due to gaseous emissions from M-X
system construction vehicles, equipment, and generators used to provide power for
material processing activities. Gaseous emissions from construction vehicles will
cause increases in ambient gaseous pollutant levels near roadways. The impact from-
these emissions will depend on the degree of exposure to vegetation and the public.

In the Nevada/Utah region, other elements that may be released from the
ground level emissions of construction activity include surface deposits of
substances such as some possibly carcinogenic zeolite mineral species. (Refer to the
Geological Resources Technical Report, FTR-It, and the Public Health Concerns
Technical Report, ETR-43 for detailed information on zeolites, their occurence in 0
the study area, and alleged health hazard.)

There is also a concern that radioactive deposits in the soil of the
Nevada/Utah area disturbed by construction activity will cause hazardous health
conditions to the workers and nearby residents. This potential problem is currently
being studied and is discussed in the Public Health Concerns Technical Report,

~ ETR-43.

OPERATION

During operation of the M-X system, air pollutant emissions occur at the
operating base and to a smaller degree in the deployment area. Operating base
emissions include gaseous and particulate emissions from vehicles and gaseous
emissions from space heating and cooling. Other emissions sources will include
small industrial sources and possibly a central cooling and heating facility (CCHF)
CO (carbon monoxide) and NO (nitrogen oxides) emissions will cause elevated
pollutant levels in local emissionXhot spots, such as in areas adjacent to congested or
busy roadways. HC (hydrocarbons) will be emitted from vehicles, aircraft, and fuel

0]I storage areas. The NAAQS for HC were established as a guideline for attaining the
0 3 (ozone) standard.

Emissions in the deployment area during operation, outside of the operating
base, will include fugitive dust from surfaces left exposed after construction and
from occasional vehicular traffic over the unpaved cluster roads.

1
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2.0 ATMOSPHERIC RESOURCES

2.1 EXISTING ENVIRONMENT

NEVADA/UTAH (2.1.1)

The Nevada/Utah basing area is primarily a plateau with numerous mountain
ranges and a well-defined ridge and valley system. The region contains desert orsemidesert lands owing to its location just east and leeward of the Sierra Nevada

Range. Moist air associated with Pacific Ocean storms ascends the western slopes
of the Sierras where a large part of the moisture falls as precipitation. As the air
descends the eastern slope, it is warmed by compression, resulting in little or no
precipitation. Because of the large variation in elevation between mountains and
valleys there are large local variations of temperature and rainfall. In general the
most significant climatic features of the region are considerable sunshine, small
annual precipitation in the valleys, heavy snowfall in the higher mountains, low
relative humidity, and extreme daily ranges of temperature. 0

Temperature

Temperatures in the Nevada/Utah basing region are highly variable both
seasonally and diurnally. Normal daily maximum temperatures range from the 30s
and 40s (degrees F) in January to the 80s and 90s in July. Minimum temperatures
tend to range between 10 to 20 degrees F in January to the 40s and 50s in July. The
mean daily temperature range is large, especially in the summer when it varies 25 to
40 degrees F. The temperature ranges are especially large in the valleys because of
cold air drainage from the mountains at night. The minimum temperature at a
valley floor is generally 5 to 10 degrees F lower than at higher elevations and can be
as much as 30 degrees F lower.

Precipitation

The Nevada/Utah area has, in general, low annual average precipitation levels,
with a widely varying precipitation pattern. Precipitation amounts depend on
elevation. Higher elevations tend to receive more precipitation than do the lower
elevations. Figure 2.1.1 - I shows the annual average precipitation pattern for the
Nevada/Utah region based primarily on weather stations located at lower altitudes.
Amounts are distributed relatively uniformly throughout the year. The records at
Ely, Nevada, show a slight precipitation maximum during the spring while Caliente,
Nevada, has a summer maximum. The recording weather stations in Utah indicate a 3

7 tendency towards a spring precipitation maximum. A more detailed discussion of
precipitation is contained in the Water Resources Technical Report, ETR-12.

Wind Speed, Wind Direction, and Mixing Heights

In general, the dispersive ability of the atmosphere in the Nevada/Utah basing
area is good. The seasonal and annual averaged morning and afternoon mixing
heights and wind speeds appear in Table 2.1.1-1. Afternoon mixing heights are
large, particularly during the spring through autumn seasons, and wind speeds are
relatively brisk. Morning mixing heights are low in the Nevada/Utah region. This is
a result of nocturnal radiation inversions and frequent cold air drainage into the
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valleys producing surface-based temperature inversio:is. These inversions break up a
few hours after sunrise as surface heating by the sun causes vertical mixing in the
atmosphere.

The prevailing surface wind direction in the Nevada/Utah region is from the
south and southwest. However, it is the mountain and valley topography that most . •
strongly influences local wind speed and direction. Because of the north-south
orientation of the mountain ranges the surface winds in the valleys tend to be
predominantly from the north or south. This pattern can be modified at night by
downslope winds produced by cool, dense air flowing from higher elevation towards
the valley floor. In the morning, east-facing mountain slopes heat up because o1
their orientation to the sun and induce upslope winds. This upslope wind is generally
dominated by winds blowing up and down the valley as the day progresses and the
valley heats up.

Stability

Atmospheric stability varies considerably both seasonally and diurnally in the
basing region. The frequency of stability categories is summarized in Table 2.1.1-2.
The frequent occurrence of stable conditions in Nevada/Utah is due to persistent
high pressure subsidence and cold air drainage into the valleys as well as the
extreme amount of nocturnal radiational cooling. The occurence of "episodes" of
high pollutant concentrations is dependent on the persistence of stable conditons.
Persistent stable conditions are most probable in the winter when low sun angles
provide for lower solar radiation which may not be able to effectively break up the
nocturnal inversion.

Dust Stormns

Due to an arid climate, dry soils, and occasional strong winds in the basing 0

region, dust can be mixed high into the atmosphere. At times, concentrations of
this natural windblown dust can be of a sufficient magnitude to severely restrict
visibility. Table 2.1.1-3 contains data on the frequency of dust observations for the
basing region. The area most frequently experiences dust in the months of March
and April. This is primarily due to the fact that maximum wind speeds for the year
occur during these months.

Baseline Particulate Pollution

Particulate matter is designated by the Federal Environmental Protection
Agency as one of the "criteria" pollutants. Criteria pollutants are those which could
be factors in affecting human health. For this reason, criteria pollutants are
carefully monitored, and have ambient air quality standards which legally cannot be
exceeded. Particulate matter is defined as any solid or liquid particles dispersed in
the air. This does not include water vapor or water droplets, but does include dust,
pollen, ash, soot, metal particles, or chemical droplets. Collectively, this group is
known as "total suspended particulates" (TSP).

Particulate pollutants may originate from one of two sources: natural or
anthropogenic (man-originated). Natural sources include forest fires, volcanoes,
sandstorms, and windblown dust. Windblown dust from erosion of the soil surface
will be of primary concern when considering particulate emissions in the M-X

10



Table 2.1.1-2. Average range
of frequency of
stability conditions
in Nevada.

Percent Frequency
ofI

Stability Conditions'

Season Nevada

Stable Neutral Unstable

Winter 30-40 45-55 5-15

Spring 25-35 40-50 15-25

Summer 30-40 30-40 25-35

Autumn 40-50 30-40 20-30

Annual 30-40 35-45 20-30

T5278/8-28-81I

I"Unstable" defined as Pasquill
* categories A, B, and C, "Neutral"

as Pasquill category D, and "Stable"

as Pasquill categories E, F, and i

G.!

Source: Doty, S.R., and B. L. Wallace,
1976: "A climatological analysis
of Pasquill Stability categories based
on 'Star' summaries, prepared by
NOAA Environmental Data Service,
National Climatic Center, April.

* 
,

Sprng 5-3 q050 5-211

*o



- -- -. .. . .. .. ..!-

*J

Table 2.1.1-3. Monthly percent frequency of dust observations
in the Nevada/Utah regions.

Percent Frequencyl

Month Elko, Ely, Wendover, T)ugway, Milford,

Nevada Nevada Utah Utah Utah

January 0.055 0.036 0.044 0.100 0.054

February 0 0.038 0.072 0.300 0.184

March 0.055 0.053 0.102 0.800 0.488

April 0.229 0.254 0.022 0.700 0.656

May 0.174 0.018 0.142 0.700 0.502

June 0.016 0.018 0.023 0.300 0.183

July 0.320 0.530 0 0.100 0

August 0 0 0.033 0.100 0

September 0.025 0.019 0.022 0.200 0.030

October 0.103 0.055 0.052 0.100 0.144

November 0 0.19 0 0.100 0

December 0.034 0.081 0 0.038 0.101

Annual
Average 0.061 0.054 0.042 0.300 0.200

T5295/9-23-81/F

IThe percentage of hourly weather observations in which dust is re-
ported as a restriction to visibility. This occurs when visibility is
less than 7 miles and dust is reported in the hourly weather observation.

Source: Orgill and Sehmel, 1975.
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deployment areas. Other natural sources by their very nature only occur on an
intermittent basis, although they are considered as a steady-state effect in
determining baseline conditions.

The anthropogenic sources of particulates are primarily related to
transportation (land vehicles, aircraft, and water vessels); fuel combustion
(residential, electric generation, industrial, and commercial-institutional); industrial
processing (chemical, food, metals, minerals, petroleum, wood, leather, textiles, and
others); solid waste disposal; agricultural tilling; construction activity; and dust
from streets and unpaved roads. The various anthropogenic sources may be further
categorized with respect to one of two possible types of origin--point or area
source. A point source is defined as an individual emission source which is
stationary, such as a structure, building, or facility. Area sources are all emission
sources not identified as point sources. For example, area sources include all mobile
sources, such as motor vehicles and aircraft, and groups of small, stationary, retail
operations, such as gasoline service stations. Generally, total emission levels for
specific categories of area sources have to be estimated. These estimates may be
made using an appropriate emission factor and activity level as outlined in EPA
publication No. AP-42 "Compilation of Air Pollutant Emission Factors," revised May
1978 (hereafter referred to as AP-42). An emission factor is a statistical average of
the rate at which a pollutant is released to the atmosphere, divided by the level of
the producing activity. Because the emission factor is a statistical average, its use
may not be appropriate for establishing the baseline particulate concentrations or
the amount of expected new emissions in the M-X deployment areas. These values
will be better established by the acquisition of preconstruction and construction
site-specific monitoring data. The emission factors may be used, however, to
provide useful estimates of background levels and to describe the general magnitude
of M-X-related emissions. In this manner, preliminary judgments of impact may be
made prior to the complete analysis of actual onsite data. Further, an air quality
monitoring network will provide valuable information relating to the exact nature of
the particulate emissions, the atmospheric conditions, and the resulting effect on air
quality caused by deployment of the M-X system.

Sources (Emissions)

In order to effectively assess the impact of particulate emissions created by
the M-X project, it is necessary to first establish a background particulate level for
each deployment area in question. The background level for each hydrographic sub-
basin in the Nevada deployment area can be established by use of the data in
Table 2.1.1-4. This table contains the most recent data available from the state of
Nevada and represents values which have been either directly measured, or
estimated using techniques appropriate to conditions for Nevada. Included in the
table are measurements of stationary, mobile, and fugitive dust sources in
tons/year. The stationary sources include particulate emissions from residential,
commercial, and industrial fuel combustion; industrial processing; and general
burning. Mobile sources are rail, air, auto, and off-highway vehicles. The fugitive
dust category comprises sources of dust released from construction activity, from
normal streets, unpaved roads, sand/gravel roads, and agricultural activity. Natural,
windblown, fugitive sources are included as a separate heading in the fugitive dust
category. It is noted that with the exception of three basins; Grass (No. 138),
Monitor Southern (No. 14013), and Panaca (No. 203), the natural fugitive sources
contribute a higher percentage of fugitive dust release than all the other fugitive - -
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Table 2.1.1-4. Baseline particulate emission levels
in Nevada (Page 1 of 2).

,.YDC $TTI01 ¥ DI TOS "RI TOT)l." TOTIAL AREA -.TTAL"/AREA TOTA./AR.

RAPHIN SOURCES SOCES ( S0Xo/YR) TONSYR) (M), 8, 1$1 '-B[I1 fTONS YR' (TON$/YR NATU'FRAL TE

41 .8 .9 2.634 1,358.3 -360 3,994 787r 1.73

53 4,614 2,281.1 1284 5,898 1,002 1.28 .89 0

54 196.2 .3 3,790 727.5 924 4,714 752 123 6.27

55 69.1 .1 2,404 209.0 278 2,682 376 .74 7.13

56 2.9 3.7 3,425 2,363.7 2.370 5,795 1,138 2.08 5.09

S3,276 171.9 172 3,448 452 .38 7.63

58 .. .8 2,241 405.4 406 2,647 1.27 8.3C

-:9 54.4 53,614 6,612. 6,776 60,390 2182 3.11 27.68

12,186.Z 2.' 35,744 3,185.0 15,374 51,118 1,277 12.04 40.03

24 .9 4,021 259.8 251 4,272 285 .88 14.99

i '5 6 2 5 5 4 .5 5 5 6 8 0 4 3 1 .2 8 1 3 1
2.22.92 13 .25.16.8

2 C, .4 1,453 34.0 34 1,487 10 .31

. 2 192.3 193 2,245 216 89 10.39

.53,727 2,520.8 2.,523 56,250 1,303 1.94 43.17

iz .4 .4 29,345 1.831.3 1,832 27,513 742 2.47 37.08

S .2 4242 68.0 68 4,310 142 .48 3C.35

i.4 15,146 278.3 280 15,426 416 .67 37.08

.34 .2 6 2.27 72.5 73 2,348 582 .13 4.03

.,601 702.0 702 2,303 460 1.53 5.21

,36 . 1.777 165.0 165 1,942 284 .58 6.84

137A 22.4 9.3 8,698 1,874.0 1,894 10,593 1,603 1.18 6.61

-78 -. 3 9,913 2,574.6 2,580 12,494 1,323 1.95 9.44

238 .. '.3 4,306 6.275.0 6,276 10,582 595 10.55 17.79

.19 . 2.1 6,129 721.4 724 6,853 868 .84 7.89

I42A . .i 2,996 447.7 448 3,444 529 .85 6.51

1408 .1 .5 2,483 3,464.C 3,465 5,948 509 6.81 11.68

I .42 .. 3.2 10,930 4,293.2 4,296 15,226 971 4,42 15.68

142 .5 4.5 4,612 689.4 695 5,307 313 2.22 16.96

143 i.0 .6 6,895 1,263.3 1,265 8,160 555 2.28 14.70

144 .1 4.3 7,304 447.0 451 7,755 535 .84 14.50

145 . . 71,024 16.7 17 71,041 381 .04 186.46

148 . .6 69,92c 36.6 37 69,957 403 ,09 173.59

149 1. 147,143 501.7 503 147,646 985 .51 149.89

152 .2 .0 32,659 141.5 142 32,800 434 .33 75.58

!51 .1 .0 6,242 207.9 208 6,450 444 .47 14.53

152 . .0 189 16.2 16 205 17 .94 12.06

.53 4.6 4.2 9,442 1,473.0 1,482 10,923 752 1.97 14.53

54 .2 2.- 13,827 1,138.6 1,141 14,968 801 1.42 18.69

* 155A 18.2 . 9,199 786.1 805 10,003 591 1.36 16.93 -

1558 . .. 692 80.5 81 773 57 1.41 13.55

.550 .0 .4 6,440 251.3 252 6,692 510 .49 13.12

156 .. .8 136,391 382.8 384 L36,775 1,036 .37 132.02

58A .. .2 113,374 16.3 16 113,390 663 .02 171.03

169A . .2 97,398 184.3 185 97,583 618 .30 157.90

172 .. .2 114,373 449.8 450 114,823 700 .64 164.03

172 .3 .. 80,203 161.0 161 80,364 460 . s 174.70 S
.2 69,49r 221.1 222 69,719 493 .50 14242

."3A . .3 95.62' 226.6 227 95,854 603 .38 158.9%

2T8 ,.i . .8 268,565 2Z,-8.6 ,716 271,27' 2,149 1.26 126.23

174 " 1.5 5.82q 426.4 428 6,25' 422 1.01 14.83

175 .2 ,i 9,)22 489.2 489 9,491 651 ,5 14.58

16.4 3,18,.b ,9 ,6Z 1304 3.18 6.59 5

178A .6 .,261.8 4'1 1,549 269 1,76 5.94

1788 .. -.2 ' o 2,878 14,648 '3Q 254 19.82
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Table 2.1.1-4. Baseline particulate emission levels
in Nevada (Page 2 of 2).

4YDRC- STAT:ONARY 408:IE DOENSITY - DENSITY:;RAP i:- 5-DURCS SOURCETS T1Y (TOTALR (:) TOTAL*/ARtEA TOAL/AREA
3*3,* ~ '~ '9~~NAJRA2 T.BS -' -A Z1 OS2 ^Rc ~ 30'r,)N 'YZ A"R. ~ R (OSIR TO9JSIMR (TONS~ /Y) (ON/

79 19 4.2 16.- 43,258 "81'.3 I 28,908 '7:,666 1,94; 14.88 37.42

1 8 , . D . 93 2 0 0 4 ,1 9 9 3 6 2 .1 .6 0

. .. ! 1. 6.611 1,989.3 I2,91 i,6e 882 3.39 12.16

182 . . 4.525 416.1 417 4,922 383 1.09 12.5

183 . -.4 3,432 j 414.8 418 3,848 55 [ .75 6.91

i.- 3.4 33,30, 2.136.9 _,142 35,448 1,661 1.29 21.34

is! . 1 11,748 1 469.2 469 12,217 345 1.36 35.41

186A .- .:, 4,937 113.7 114 5,051 125 .9. 4C.41

1868 .. .. 9481 212.6 213 2,694 27C .79 35.90

16- .. .7 6,885 945.2 953 7,838 954 i.0c 8.52

794 .1 .2 1,279 I 53.7 54 1,332 75 .72 17.76

196 .z . 3,224 253.3 253 3,477 413 .61 8.41

198 .i .1 662 137.4 1381.23 .08

.1 76 50.3 50 126 12 4.20 1G.53

:. .1 347 123.2 124 471 52 2.38 9.05

22 r .2 .2 1,296 635.7 636 1,932 287 .43 6.73

.3. 3.6 2,772 441.8 449 3,221 418 1. 7.71

: 387.3 4.2 2,066 2,664.2 3,056 5,124 334 9.15 15.34

2:4- -.3 .e 3C,451 968.3 971 31,422 364 2.6-7 86.32

254.4 '-Z 166,581 2,603.8 2,610 169,919 979 2.67 172.82

33 .0 25,037 70470 25,107 234 .31 107.30

22' 4.3 3.2 ii,896 1,969.2 1,977 15,874 1,607 1.23 9.88

208 . .i 71,851 460.4 460 72,311 508 .91 142.35

209 2.9 5.1 122,499 969.1 977 123,476 768 1.27 16C.78

211 .3 4.4 115,445 137.4 142 115,587 657 .22 175.93

216 .0 22.2 31,354 360.9 384 31,738' 156 2.46 203.45

21 .C .3 15337 .0 1 15,337 80 .00 191.71

218 .8 16.5 61,180 5,092.4 S,110 66,290 318 16.07 208.46

i.- 15,089 361.6 363 15,452 91 3.99 169.80

226 b.2 14.9 42,450 1,188.3 1,209 43,659 252 4.80 173.25

221 .2 .0 20,019 101.1 101 20,120 192 .53 104.79

3.4 12.8 146,105 952.3 973 147,078 907 1.07 162.16

*Does not include Natural Pucitive Dust Sources.
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dust sources combined. The amount of natural fugitive dust is greater than all other
dust sources by a factor of 1.4 in the Upper Reese River Basin (No. 56) to 15,000 in
the Hidden-North Basin (No. 217).

The particulate emission data from Nevada is unique in that it is delineated by
hydrographic subbasin. This is ideal for purposes of impact assessment on a - 0
valley-by-valley basis because each subbasin essentially encompasses one
(sometimes two) valley regions. Assessment of a community or specific area within
a valley would generally be based on the assumption of homogeneous conditions
throughout a given valley, particularly for long-term type effects. Unfortunately,
though, this level of data is not available for the M-X study region of Utah, where
the analysis on a valley-by-valley basis would also be the most informative. A 1976 0
emissions inventory which gives source category emissions by county was used. (See
Table 2.1.1-5). Included as source categories are highway vehicles, off-highway
vehicles, and other transportation (mobile sources); process industries, solid waste
burning, space heating, and electric power generation (stationary sources); and dirt
roads and forest fires (fugitive dust sources). Three categories of important fugitive
dust sources which were found in the Nevada data are missing from the Utah data:
construction activity, dust from agricultural activity, and natural windblown
sources. It may be that construction and agricultural dust emissions within Utah are
insignificant in relation to other emissions. These two activities need to be
examined in order to determine if their emissions are a significant effect. The third

*I category, windblown sources, has already been determined to be a major source in
Nevada (see Table 2.1.1-4).

Assessment of background particulate emission denisty may be made, on a
comparative basis between states, from information contained in the 1977 National
Air Quality, Monitoring and Emissions Trends Report. Data from this report are
presented as TSP emission density maps for the Nevada/Utah area (see
Figure 2.1.1-2). Note that the highest background particulate emission density to be
found in the deployment areas of the states is less than 10 tons/sq mi. These levels
do not, however, include particulate emissions from fug'tive dust sources for either
state.

Air Quality Levels

State and National Ambient Air Quality Standards (NAAQS) for particulates
applicable in Nevada and Utah are shown in Table 2.1.1-6. Primary and secondary
standards are the air quality levels necessary to protect the public's health and
welfare, respectively. The particulate standards are defined as Total Suspended
Particulate (TSP) concentrations averaged for a 24-hour and annual period. States
may implement standards that are more strict than the NAAQS. Nevada adopted a
more strict primary TSP 24-hour standard that is equal to the National secondary
24-hour standard. Utah has not adopted other standards so only the NAAQS apply in
Utah.

Areas that have attained the NAAQS are classified as attainment areas.
Proposed sources in attainment areas must comply with Prevention of Significant
Deterioration (PSD) regulations. Under PSD regulations, attainment areas are
categorized as Class I, I, or III areas. TSP levels in Class I, II, and III areas are
allowed to be degraded only by a specified increment. (see Table I-1).

16
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Table 2.1.1-5. Utah particulate emission inventory
by county. (Page 1 of 2)

STATIONARY MOBILE FUGITIVE

REGION/COUNTY SOURCES SOURCES DUST TOTAL
SOURCES (TONS/YR)

(TONS/YR) (TONS/YR) (TONS/YR)
(TONS/YR)

AQCR 14

FOUR CORNERS

Emery 1,012 108 1,666 2,786

Garfield 323 501 1,773 2,597

Grand 646 ill 1,720 2,477

Iron 566 196 3,038 3,800

Kane 67 49 1,138 1,254

San Juan 303 64 4,239 4,606

Washington 164 103 1,749 2,016 •

Wayne 247 14 1 1,799 2,060

AQCR 220
WASATCH FRONT

Davis 570 625 394 1,589 5

Salt Lake 15,996 2,059 366 18,421

Tooele 4,994 230 2,310 7,534

Utah 8,088 630 1,672 10,390

Weber 2,074 616 284 2,974 0

AQCR 219
INTRA STATE

Beaver 139 75 1,874 2,088

4 Box Elder 485 333 2,900 3,718

Cache 229 169 1,533 1,931

Carbon 3,728 104 1,034 4,866

Daggett 25 10 485 520

Duchesne 282 89 1,682 2,053

IJuab 493 115 2,402 3,010

Millard 310 131 4,100 4,541

1125
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Table 2.1.1-5. Utah particulate emission inventory
by county. (Page 2 of 2)

STATIONARY MOBILE FUGITIVE
DUST TOTAL

REGION/COUNTY SOURCES SOURCES SOURCES (TONS/YR)
(TONS/YR) (TONS/YR) (TONS/YR)

AQCR 219
INTRA STATE

(continued)

Morgan 169 59 169 397

Piute 109 20 690 819

Rich 68 14 1,001 1,083

Sanpete 919 89 1,200 2,238

Sevier 1,131 127 1,263 2,521

Summit 329 150 308 787

Uintah 430 71 1,385 1,886

Wasatch 61 85 720 866

1125

Source: State of Utah Emissions Inventory, 1976.
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Mandatory Class I areas and those proposed for redesination from Class 11 to
Class I status, are shown in Figure 2.1.1-3. All other areas in attainment are
designated Class II. The Class I areas of greatest importance given the proximity to
the M-X system and prevailing transport wind direction are Zion, Bryce Canyon, and
Capitol Reef National Parks.

Nevada's nonattainment areas are designated by hydrographic basin, urban, or
industrial area. Utah's nonattainment areas are designated by county, urban, or
industrial area. Nonattainment areas in Nevada and Utah are shown in
Figure 2.1.1-3. Areas in Figure 2.1.1-3 designated as "unclassified" are those in
which an air quality problem is suspected, but cannot be classified either
nonattainment or attainment because of insufficient data.

Annual and second highest 24-hour TSP levels in 1977 are given in
Figure 2.1.1-4.

Background TSP levels are measured at several sites in the deployment area.
These monitors are located in rural or remote areas and are not affected by
anthropogenic TSP emission sources. A background monitor at Tonopah and Lehman
Caves, Nevada, show TSP levels far below the annual or 24-hour NAAQS. Similar
background levels can be assumed to occur in valleys of the deployment area
without anthropogenic TSP emission sources.

TSP Seasonal Variation

Annual and quarterly TSP mean values for Lehman Caves, Nevada, are given in
Table 2.1.1-7. Lehman Caves is considered a background monitor by the Nevada
Department of Environmental Protection. Little annual variation has occurred
during the four-year monitoring period (1974-1977). TSP quarterly variation does
occur. Highest particulate levels occur during the drier summer months (July to
September). Lowest particulate levels occur during the wetter winter and spring
months (January to March). Other sites show maximum dust frequencies in March
and April, see Table 2.1.1-3.

Baseline Gaseous Pollutants

Sources (Emissions)

Baseline gaseous pollutant levels are difficult to establish for each of the
deployment areas within the states of Nevada and Utah as few measurements exist.

The Utah gaseous pollutant emission data available are for values of SO
(sulfur oxides), CO (carbon monoxide), HC (hydrocarbon) and NO (nitrogen oxides')
on a county-by-county basis from the state of Utah. Data are compiled in the 1978
"Summary of Air Pollution Source Emission Calculations from Utah," which was
prepared using 1976 data (see Tables 2.1.1-8 through 2.1.1-11). The source
categories listed in the tables are: p

o mobile sources - which include highway vehicles, off-highway vehicles,
and other transportation

o stationary sources - which include process industries, solid waste
burning, space hcating, and electric power generation 1
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Table 2.1.1-7. Annual and quarterly total suspended
particulate levels at Lehman Caves,
Nevada, 1974-1977 (micrograms per
cubic meter).

FIRST SECOND THIRD FOURTH
QUARTER QUARTER QUARTER QUARTER

YEAR ANNUAL
JANUARY- APRIL- JULY- OCTOBER-
MARCH JUNE SEPTEMBER DECEMBER

1974 6.3 3.9* 9.3 10.3 2.8

1975 8.4 4.4 11,2 12.6 8.8

1976 8.4 3.4 10.3 13.1 13.1*

1977 8.2 5.6 8.6 11.5 7.1

4-YearAeag 7.8 4.3 9.9 11.9 8.0

729-1

* 50 percent or less of sampling days recorded.
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Table 2.1.1-8. Utah SOX emission inventory
by county. (Page 1 of 2)

STATIONARY MOBILE NATURAL

REGION/COUNTY SOURCES SOURCES SOURCES TOTAL
(TONS/YR) (TONS/YR) (TONS/YR) (TONS/YR)

AQCR 14

FOUR CORNERS

Emery 7,992 123 0 8,115

Garfield 97 35 0 132

Grand 94 122 0 216

Iron* 801 173 0 974

Kane 38 34 0 72

San Juan 88 49 0 137

Washington 150 76 0 226 S

Wayne 48 10 0 58

AQCR 220
WASATCH FRONT

Davis 4,944 301 0 5,245

Salt Lake 18,610 1,505 0 20,115

Tooele * 997 228 0 1,225

Utah 8,845 490 0 9,335

Weber 853 547 0 1,400 •

AQCR 219

Beaver* 71 87 0 158

Box Elder 782 295 0 1,077 S

Cache 628 157 0 785

Carbon 11,608 129 0 11,737

Daggett 16 8 0 24

Duchesne 137 67 0 204 I 0

Juab* 153 119 0 272

Millard * 162 132 0 294

1139
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Table 2.1.1-8. Utah SOX emission inventory 0
by county. (Page 2 of 2)

STATIONARY MOBILE NATURALTOA
REGION/COUNbTY SOURCES SOURCES SOURCES (TN/R

(NSy(TONS/YR) (TONS/YR) (TONS/YR)

AQCR 219

( continued)

Morgan 1,200 78 0 1,278

Piute 38 14 0 52

Rich 32 11 0 43

Sanpete 342 107 0 449

Sevier 465 148 ' 0 613

summit j 171 114 0 285

Uintah 187 55 0 242

Wasatch 56 66 0 122

1139

Counties in M-X deployment region.
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Table 2.1.1-9. Utah NO x emission inventory
by county. (Page 1 of 2)

STATIONARY MOBILE NATURAL TOTAL

REGION/COUNTY SOURCES SOURCES SOURCES (TONS/YR)
(TONS/YR) (TONS/YR) (TONS/YR)

AQCR 14 * 0
FOUR CORNERS

Emery 7,370 1,270 P 11 8,651

Garfield 75 475 11 561

Grand 42 1,296 81 1,4194 I 5
Iron* 98 1,718 20 1,836

Kane 18 502 26 546

San Juan 105 661 I 65 831

Washington 79 1,072 12 1,163

Wayne 26 139 2 167

AQCR 220
WASATCH FRONT

Davis 2,030 6,437 9 8,476

Salt Lake 19,977 18,097 5 38,079

Tooele* 1,308 2,579 48 3,935

Utah 13,169 5,407 11 18,587

Weber 486 5,510 9 6,005

AQCR 219

Beaver* 24 873 46 943

Box Elder 395 3,348 51 3,794

Cache 159 1,812 6 1,977

Carbon 10,522 1,250 48 11,820

Daggett 17 116 3 136

Duchesne 124 886 6 1,016

Juab* 87 1,284 56 1,427

Millard * 61 1,467 60 1,588

1140
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Table 2.1.1-9. Utah NOX emission inventory
by county. (Page 2 of 2)

STATIONARY MOBILE NATURAL
REGION/COUNTY SOURCES SOURCES SOURCES TOTALI(TONS/YR) CTONS/YR) (TCNS/YR) (TONS/YR)

AQCR 219

(continued)

Morgan 904 660 1 1,565

Piute 9 209 3 221

Rich 11 161 3 175

*Sanpete 77 1,117 19 1,213

Sevier 296 1,461 7 1,764

summrit 252 1,586 22 1,860

Uintah 56 756 48 860

*Wasatch 43 925 12 980

1140

Counties in M-X deployment region.
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Table 2.1.1-10. Utah HC emission inventory
by county. (Page 1 of 2)

STATIONARY MOBILE NATURAL
REGION/COUNTY SOURCES SOURCES SOURCES (TONS/YR)

(TONS/YR) (TONS/YR) (TONS/YR) (

AQCR 14

FOUR CORNERS

Emery 250 2,006 65 2,321

Garfield 57 656 64 777

Grand 57 1,362 488 1,907

Iron * 126 1,976 121 2,223

Kane 38 722 154 914

San Juan 276 1,004 391 1,671

Washington 102 1,586 70 1,758

Wayne 166 220 12 398

AQCR 220
WASATCH FRONT

Davis 914 8,124 54 9,092

Salt Lake 5,009 31,817 28 36,854

Tooele * 168 2,901 290 3,359

Utah 6,146 7,101 65 13,312

Weber 64 7,251 57 7,372

AQCR 219

Beaver* 46 865 275 1,186

Box Elder 156 4,044 304 4,504

Cache 110 2,446 36 2,592

Carbon 458 1,252 286 1,996

Daggett 6 157 18 181

Duchesne 106 1,862 38 2,006

Juab* 82 1,420 339 1,841

Millard* 1,670 85 359 2,114

1141

2 9

29

* S



Table 2.1.1-10. Utah HC emission inventory
by county. (Page 2 of 2)

STATIONARY MOBILE NATRAL TOTAL

REGION/COUNTY SOURCES SOURCES SOURCES (TONS/YR)
(TONS/YR) (TONS/YR) (TONS/YR) T

AQCR 219

(continued)

Morgan 37 596 9 642

Piute 22 286 16 324
Rich 16 231 18 265

Sanpete 196 1,039 112 1,347O

Sevier 206 1,531 39 1,776

Summit 700 1,800 131 2,631

Uintah 160 1,094 287 1,541

Wasatch 13 1,271 70 1,354 0

1141

Counties in M-X deployment region.
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Table 2.1.1-11. Utah CO emission inventory
by county. (Page 1 of 2)

STATIONARY MOBILE NATURAL TOTAL

REGION/COUNTY SOURCES SOURCES SOURCES

(TONS/YR) (TONS/YR) (TONS/YR) (TONS/YR)

AQCR 14

FOUR CORNERS

Emery 829 6,540 379 7,748

Garfield 2,698 3,459 371 6,528

Grand 177 7,003 2,845 10,025

Iron * 554 10,511 704 11,769

Kane 124 3,832 896 4,852

San Juan 1,349 5,007 2,283 8,639

Washington 338 8,710 410 9,458

* Wayne 533 1,084 71 1,688 j

AQCR 220
WASATCH FRONT

Davis 2,912 44,772 315 47,999

a Salt Lake 17,101 187,761 165 205,027
Tooele * 537 15,399 1,691 1-7,627

Utah 10,j79 31,200 378 42,557

Weber 423 44,100 330 44,853

AQCR 2190

Beaver* 174 4,362 1,603 6,139

Box Elder 523 21,246 1,771 23,540

Cache 478 13,270 213 13,961

Carbon 2,244 6,408 1,669 10,321

Daggett 23 843 105 971

Duchesne 328 6,489 220 7,037

Juab* 338 7,390 1,975 9,703

Millard* 338 8,617 2,094 11,049

1142
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Table 2.1.1-11. Utah CO emission inventory
by county. (Page 2 of 2)

STATIONARY MOBILE NATURAL
REGION/COUNTY SOURCES SOURCES SOURCES TOTAL

(TONS/YR) (TONS/YR) (TONS/YR) (TONS/YR)

AQCR 219

(continued)

Y. rgan 144 2,957 50 3,151 S

Piute 115 1,585 91 1,791

Rich 68 1,264 106 1,438

Sanpete 853 5,313 651 6,817

Sevier 872 7,693 228 8,793 0

Summit 827 1,356 766 2,949

Uintah 611 5,576 1,674 7,861

Wasatch 52 6,881 410 7,343

1142 0

Counties in M-X deployment region.

* 2
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O natural sources - which include forest fires

Comparison of SO emissions for the four counties potentially affected by the
M-X system (Iron, Beaver, Juab, and Millard) and other counties in Utah
demonstrates that both stationary and mobile emission sources are relatively low.

Only Iron County with SO pollution from Cedar City which has recently been -
reduced, had substantial So emissions in 1978. NO , CO, and HC emissions are
primarily from mobile soukes in the four countie with the exception of HC
emissions in Millard County, which are primarily from stationary sources.

Gaseous pollutant emission data in the form of a point source emission
inventory performed on a subbasin basis are presently being prepared by the State of
Nevada.

As a preliminary evaluation of gaseous pollutant baseline levels in Nevada,
data from the 1975 NEDS Report have been used to create Tables 2.1.1-12 through
2.1.1-15 for SO , NO , HC, and CO in Nevada. Only AQCR No. 147 in Nevada has
been included in the tables since it contains all the counties within the M-X
deployment areas. Source categories have been grouped as stationary, mobile or
natural to correspond with Tables 2.1.1- 8 through 2. 1. 1- 11.

Figures 2.1.1-5 through 2.1.1-8 are presented for the Nevada/Utah area as a
qualitative assessment of the background gaseous pollution levels of SO , NO , HC,
and CO, respectively. Data for these figures were obtained from the 1077 National
Air Quality, Monitoring, and Emissions Trends Report.

Ambient Air Quality

Gaseous pollutants with established NAAQS are the photochemical oxidants
ozone (0 ), sulfur dioxide (SO2 ), non-methane hydrocarbons (NMHC), carbon
monoxide 1CO), and nitrogen dioxide (NO ). Gaseous pollutants standards are shown
in Table 2.1.1-16. 2

Nevada and Utah nonattainment areas for gaseous pollutants are shown in
Figure 2.1.1-3. Gaseous pollutant nonattainment areas near or within the
Nevada/Utah deployment area are: Tooele, Weoer, Davis, Salt Lake, and Utah
counties, Ogden, Salt Lake City, and Provo in Utah; Steptoe Valley, Reno, Lake
Tahoe Basin, and Las Vegas Valley in Nevada.

The Steptoe Valley SO nonattainment status is due to a single emission
source, a copper smelter at M Gill which operates sporadically. Although the entire
Steptoe Valley is designated as nonattainment, the actual area over which the
standard is exceeded should be small. The Las Vegas Valley nonattainment status
for CO and 0 is due to a combination of mobile and stationary sources. The SO
nonattainrnent'status in Cedar City was caused by the burning of high-sulfur fuel o i
at a boiler at the Southern Utah College. High-sulfur oil is no longer burned at the
college and ambient air quality violations are no longer recorded.

Figure 2.1.1-9 locates 1977 gaseous pollutant levels as measured in Nevada
and Utah. Annual nitrogen dioxide levels measure from less than 10 percent to
about 50 percent of the national air quality annual standard. Lowest NO 2 levels are
measured in the southwestern Utah area. The eight-hour CO standard is exceeded
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Table 2.1.1-12. Nevada SO X emission inventory
by AQCR*.

STATIONARY MOBILE NATURAL TOTAL
AQCR SOURCES SOURCES SOURCES**

(TONS/YR) (TONS/YR) (TONS/YR) (TONS/YR)

AQCR 147

TOTAL 273,650 776 0 274,426

AREA 264 776 0 1,040

POINT 273,386 273,386

3370

* Data from 1975 National Emission Data System (NEDS) Report

** Forest fires are only emitters applicable to this category

* Point source designation not applicable to this category

IcI
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Table 2.1.1-13. Nevada NOX emission inventory
by AQCR*.

STATIONARY MOBILE NATURAL TTAL

AQCR SOURCES SOURCES SOURCES** TOTL...

(TONS/YR) (TONS/YR) (TONS/YR) (TONS/YR)

AQCR 147

TOTAL 1,180 11,159 302 12,641

AREA 264 11,159 302 11,725

POINT 916 926

3371

* Data from 1975 National Emission Data System (NEDS) Report S

** Forest fires are only emitters applicable to this category

* Point sources designation not applicable to this category

35S
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Table 2.1.1-14. Nevada HC emission inventory by AQCR*.

STATIONARY MOBILE NATURAL
TOTAL

7 AQCR SOURCES SOURCES SOURCES"* (TONS/YR)
(TONS/YR) (TONS/YR) (TONS/YR)

AQCR 147

TOTAL 1,534 12,329 1,810 15,673

AREA 220 12,329 1,810 14,359

3372

*Data from 1975 National Emission Data System (NEDS) Report

*Forest fires are only emitters applicable to this category

9 ~ Point sources designation not applicable to this category

0
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Table 2.1.1-15. Nevada CO emission inventory
by AQCR*.

STATIONARY MOBILE NATURAL TOTAL
AQCR SOURCES SOURCES SOURCES** (TONS/YR) -

(TONS/YR) (TONS/YR) (TONS/YR)

AQCR 147

TOTAL 727 68,611 10,558 79,896

AREA 616 68,611 10,558 79,785

POINT ill **i

3373 1
* Data from 1975 National Emission Data System (NEDS) Report -

** Forest Fires are only emitters applicable to this category

* Point sources designation not applicable to this category
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Table 2.1.1-16. Summary of national ambient air quality
standards (NAAQS) and Nevada and Utah*
ambient air quality standards for gas-
eous pollutants.

NAAQS AND NEVADA
AVERAGING UTAH STANDARDS STANDARDS

POLLUTANT IME

PRIMARY SECONDARY PRIMARY

Carbon 8-hour
a  

10 mg/m
3  

Same as Same as
Monoxide (9 ppm) primary NAAQS

I -houra 40 mg/m
3  

standards Same as
(35 ppm) NAAQS

Carbon 8-hour a 10 mgim
3  6.67 mg/m

3

Monoxide (9 ppm) (6.0 ppm)
abo u e t 1-hour a 40 mg/m Same as
3 , 0)00 feet I

'SL (35 ppm) NAAQS

Ozone 1-hour 235 ;g/m Same as Same as
(0.12 ppm) primary NAAQS

b standard
b 3

Ozone (r ake 1-hour n/a 195 ug/m
Tahoe Basin)

i Annual i00 ug/m Same as Same as
Ni[t'rogen 10asm

3  
Sm

(Arithmetic (0.05 ppm) primary NAAQS
Mean) standard

Hydrocarbons 3-hour 160 ig/m
3  

Same as Same as
S (.orrected (6-9 a.m.) (0.24 ppm) primary NAAQS
Ifr methane) standard

Sul fur Dioxide Annual 80 g/m
3  

Same as Same as

(Arithmetic (0.03 ppm) primary NAAQS
Mean) standard

24-hour
a  

365 ug/m
3  

Same as

(0.14 ppm) NAAQS
3-hour 

a  
None 1,300 ug/m

3  
1,300 g/m

3

(0.5 ppm) (0.5 ppm)

725

All Utah standards are equivalent to NAAQS.

aN,)t to be exceeded more than once per year.

bTh- )zone standard is attained when the expected number of days per

,-al,-ndar ,ear with a maximum hourly average concentration above the
standard is ,qual to or less than one.

0

42

.... K



- 0

C)

C\I

I Sz

43



at all 7 urban locations measuring CO, except for Magna, Utah where the annual
SO standard was exceeded. However, this site measured less than four full
qua'lters of data during 1977. The three-hour SO2 standard was violated at Cedar

City, Utah and was nearly exceeded at Tooele, Utah. Twenty-four-hour SO2
standard violations were recorded at Cedar City, Tooele, and Kearns, Utah. SO2

measurements in the Steptoe Valley exceeded SO standards during 1977, as 0 -
indicated by its nonattainment status. Ozone excesies in 1977 were recorded in
Reno and Las Vegas, Nevada, and Bountiful, Utah.

TEXAS/NEW MEXICO (2.1.2)

The Texas/New Mexico basing area is located on the plateau area of eastern
New Mexico and the Texas Panhandle often referred to as the High Plains region.
This region is semiarid in nature--transitional between desert to the west and humid
climates to the east and south. It is essentially a level region with no terrain

features affecting wind flow across the plateau. Wind speeds can be extremely high
at times. Precipitation is relatively low on the average but can be extremely "

variable from year to year. The precipitation peak occurs during summer months
when the primary source of rain is thunderstorms.

Temperature

Normal maximum temperatures are 50 to 60 degrees F in January and 90 to
100 degrees F in July. Normal minimum temperatures are 20 to 30 degrees F in
January and 60 to 70 degrees F in July. The daily temperature range is not quite as
great as in Nevada/Utah but still tends to fall in the range of 20 to 30 degrees F
throughout the year.

Precipitation

Average annual precipitation levels for the Texas/New Mexico region are
displayed in Figure 2.1.2-1. Most areas in this region receive on the average ....

between 12 and 22 in. of precipitation annually. There is a pronounced east-west
gradient to the precipitation pattern, with larger amounts falling in the eastern
section. This is a result of the closer proximity of this area to the moisture-laden
air, transported north from the Gulf of Mexico. The major portion of the 0
precipitation in the Texas/New Mexico region falls during frequent thunderstorms in
the summer months. More than 70 percent of the annual precipitation at Amarillo,
Texas falls from May to September.

Wind Speeds and Mixing Heights

The dispersive ability of the atmosphere in the Texas/New Mexico basing area
is good. The seasonal and annual averaged morning and afternoon mixing heights
and wind speeds appear in Table 2.1.2-1. Afternoon mixing heights are large,
particularly during the spring through autumn seasons, and wind speeds are brisk.

* Morning mixing heights are low in comparison. This is a result of nocturnal
radiation producing surface-based temperature inversions on a frequent basis. These
inversions break up a few hours after sunrise as surface heating by the sun causes
vertical mixing in the atmosphere. The prevailing surface wind direction in the
Texas/New Mexico region is from the south and southwest.
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Stability

Atmospheric stability varies seasonally and diurnally in the basing region. The
frequency of stability conditions is summarized in Table 2.1.2-2. In the Texas/New
Mexico region the atmospheric stability is generally neutral owing to the high wind I
speeds of the region producing a well-mixed atmosphere. Unstable conditions occur
infrequently, but are more frequent in the summer due to the higher solar heating at
the surface. Stable conditions occur slightly more frequently in the autumn and
winter than in the rest of the year. The occurrence of "episodes" of high pollutant
concentrations are often associated with persistent stable conditions which are rare
in this region.

Dust Storms

Due to the desert or semiarid nature of most of the land in the basing region,
dust is occasionally blown into the atmosphere by wind. At times this natural
windblown dust can be of sufficient magnitude to restrict visibility. Table 2.1.2-3 1
contains data on the frequency of dust observations for the basing region. The
Texas Panhandle-eastern New Mexico area is the worst area in the entire United
States for windblown dust, experiencing the most frequent dust observations in
M arch and April. This is primarily due to the fact that maximum wind speeds for
the year occur during these months. Additionally, the minimum rainfall occurs
during the winter and early spring which decreases soil moisture and correspondingly
increases the potential for wind erosion.

Baseline Particulate Pollution

Baseline particulate data for the state of New Mexico have been extracted
from a 1978 area and point source emission sumnmary which gives source category S 0
emissions on a county-by-county basis (see Table 2.1.2-4). Included as source
categories are: highway vehicles, off-highway vehicles, and other transportation
(mobile sources); process industries, solid waste burning, space heating, and electric
power generation (stationary sources); dirt roads and forest fires (fugitive dust
sources). Three categories of fugitive dust sources are missing from the New
Mexico data. They are dust from construction activity, dust from agricultural I 0
activity, and, natural windblown sources.

Data from the 1975 National Emissions Data System (NEDS) Report have been
used for a first-step evaluation of baseline particulate emission levels in Texas
candidate site areas (see Table 2.1.2-5). AQCR No. 211 contains the counties which
are within the possible deployment areas. The source categories have been grouped I 0
as either stationary sources or mobile sources. A large gap exists here in that the
NEDS report does not include categories that would be considered as fugitive dust
sources. Particulate totals reported in an earlier point source inventory for counties
in Texas are shown in Table 2.1.2-6.

Assessment of background particulate levels was made from information
contained in the 1977 National Air Quality, Monitoring and Emissions Trends Report.
Ditl from this report are presented as TSP emission density maps for the
Texas/New Miexico deployment area in Figure 2.1.2-2. Note that the highest annual
bac 'ground emission density to be found in the deployment areas is less than 10
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Table 2.1.2-2. Average range of frequency
of stability conditions
in the Texas/New Mexico
region.

Percent Frequency of

SeasonStability Conditions

Stable Neutral Unstable

Winter 25-35 65-75 5-15

Spring 15-25 65-75 5-15

Summer 15-25 45-55 15-25

Autumn 25-35 55-65 5-15

Annual 15-25 55-65 5-15

T831/8-26-8 1

Source: Doty, S.R., B.L. Wallace and
G.C. Holzworth, 1976. "A Clina- 0
tological Analysis of Pasquill
Stability Categories based onI
'Star' summaries," U.S. Depart-
ment of Commerce, National
Oceanic and Atmospheric Admini-

£ stration, National Climatic Center,
Asheville, N.C., April.
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Table 2.1.2-3. Monthly percent frequency of dust observations
in the Texas/New Mexico regions.

Percent Frequency .
Month

Clovis Clayton Amarillo Lubbock

January 1.400 2.400 0.700 2.900

February 3.100 0.620 2.100 4.500

March 6.000 3.348 3.400 7.700

April 5.500 1.541 3.200 7.600

May 2.700 0.427 1.100 4.500

June 1.500 0.284 0.700 2.800

July 0.500 0.061 0.300 0.500

August 0.300 0.061 0.100 0.200

September 0.700 0.346 0.400 0.500

October 0.600 0.065 0.400 0.500

November 1.000 0.068 0.600 1.400

December 2.000 0.304 1.300 3.400

Annual

Average 2.100 0.610 1.200 3.100

T832/9-18-81/F

lThe percentage of hourly weather observations in which
dust is reported as a restriction to visibility. This
occurs when visibility is less than 7 miles and dust
is reported in the hourly weather observations.

Source: Orgill and Sehmel, 1975.
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Table 2.1.2-4. Baseline anthropogenic particulate
emission levels in New Mexico.

( ~FUG ITI Vt

STATIONARY MOBILE F T AREA OF rE TS ...DU11S T TOTAL
REGION/COUNTY SOURCES SOURCES COUTY TOTAL AREASOURCES TONS YR

TONS/YR TONS/YF TONS TONS'YSYR MI"TONS/YP

Pecos-Permian

Basin Intrastate

:haves 3,080 378 0 3,458 6,064 .°8

Currv 932 578 C 1,512 !,43 1.

B. Baca 346 42 C 388 2,3 .

Eddy 18,639 277 16,421 4,16 4.-4

Lea 1,928 345 2 2,275 4,392

iuay 1,898 185 3 2,086 2,67-

Roosevelt 61 129 9 199 2,454 &

ACQ(R 157

Upp.er Rio Grande

Valle Intrastate 1

Taos 4,735 126 IC ,873 4.3

A:' F 13

Lay Cruces-

Alamoqorde

Interstate _

Lincoln 58 105 22 185 4,856 0. "4

,terr 4,356 955 32 5,341 6,638 C.8C

A .F 154

Northeastern

Plains Interstate

Colfax 1C,355 126 10,498 3,764 2.-

Guadalupe 74 151 7 232 2,998

Hardinq 25 15 45 2,134

Mora i11 46 11 167 1,940 0.'

San Miguel 227 157 21 405 4,741 C.-

Torrance 49 143 15 207 3,346 C.06 S

Union 14 6e 81 3,816 P.02

3300

Source: 197S Area and Point Source Emission Summary for State of New Mexico
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Table 2.1.2-5. Texas anthropogenic particulate
emission inventory by AQCR. 1

1 .0i

STATIONARY MOBILE FUGITIVE DUST
AQCR SOURCES SOURCES SOURCES

(TONS/YR) (TONS/YR) (TONS/YR
2  (TONS/YR)

AQCR 211

Total 46,213 5,710 0 51,923

Area 4,866 5,710 0 10,576

Point 41,347 3 3 41,347

841

'Data from 1975 National Emissions Data System (NEDS) Report.
2Forest fires are only emitters applicable to this category.
3Point source designation not applicable to this category.
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Table 2.1.2-6. Baseline point source
particulate emission
rates in Texas.

PARTICULATE
COUTY (TONS/YR)

Bailey 1,648

Castro 2,161

Cochran 114

Dallam 710

Deaf Smith 1,729

Hale 2,031

Hartley 358

Hockley 988

Lamb 1,908

Lubbock 1,602

Moore 2,434

Oldham 1,296

Parmer 2,473

Potter 9,838

Randall 170

Sherman 626

Swisher 2,306

3305
Source: 1973 Point Source 5

Inventory for State

of Texas. *
*
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tons/sq mi (3.5 tonnes/sq kin). These levels do not include values of particulate
emission from fugitive dust sources.

Air Quality Levels

NAAQS and state standards for TSP and lead applicable in the Texas/New
Mexico area are shown in Table 2.1.2-7. In addition to the NAAQS, Texas has
implemented more strict short-term particulate standards that apply to a single
source or group of contiguously located sources. New Mexico has adopted the
stricter NAAQS secondary standard as their primary standard. No lead standard
other than the NAAQS has been adopted in New Mexico or Texas. 4

Nonattainment areas in the Texas and New Mexico deployment area are shown
in Figure 2.1.2-3. The area that is pertinent to the study of air quality effects in
the deployment area is shown by the inner border. TSP nonattainment areas in Lea
and Eddy Counties are the only nonattainment areas in the deployment area.

Mandatory Class I areas and current Class II areas recommended for
consideration for redesignation to Class I status in the Texas/New Mexico study are
also given in Figure 2.1.2-3. Mandatory Class I areas in Texas and New Mexico
include Carlsbad Caverns, White Mountain wilderness area, Salt Creek wilderness
area, Wheeler Peak wilderness area and Pecos wilderness area. These mandatory
Class I areas have air quality regulatory restrictions concerning air quality TSP
increments that cannot be exceeded (see Table 2.1.1-7). The Capulin Mountain
National Monument has been recommended for consideration for redesignation to
Class I status. The remaining area within the study area in attainment of NAA9S is
designated as Class II. Class II increments for TSP are 19 Aig/m and 37 ,4g/m for
annual and 24-hour periods, respectively.

TSP ambient air quality levels levels in the Texas High Plains air quality study
area are shown in Figure 2.1.2-4. Annual and 24-hour average TSP levels are
greater than 50 percent of the primary NAAQS at all sites.

Baseline Gaseous Pollutants

Sources (Emissions)

Baseline gaseous pollutant levels for each of the deployment areas within the
states of Texas and New Mexico are necessary in order to accurately assess the
emission impact created by construction and deployment of the M-X system. The
Texas/New Mexico region is open terrain over which pollutant dispersal may cover
large areas.

Baseline data on gaseous pollutants for the State of New Mexico were
extracted from a 1978 area and point source emissions summary which gives source
category emissions on a county-by-county basis (see Tables 2.1.2-8 through
2.1.2-Il). The source categories listed in the tables are: * _

o mobile sources - which include highway vehicles, off-highway vehicles,
and other transportation

55

p



17 . W

a-)

IL C

4-J Q

007
~m u4t

0 Ic 0

0U 2

- .Oz



E W

'~~4 It.1_

A C

K1 4-)

:: U

O0 0 --.

-.--. J -/
~~ i-

/ 0
j 2y

- I., Ct

57:1O



Table 2.1.2-8. Baseline SO emission levels
in New Nlexi'co. 0

STATIONARY MOBILE NATURAL AREA OF 15'-
- .. :NY SOURCES SOURCES SOUIRCES TOTAL C OUNT Y TOTAL ARE;.

TONE 'Y cTONSY TONS 'YR TONS 'YS Ml-

-rrr.I-a.

av~s36' 233 E 6, 064

?ur 3. 2E- 564 1,473

4 D, Ba-a "2f. 33 7

Edd% -7,62.12 3C- 4,167

Lea z4:,6 .. ' 1O,84P 4,392 24.>

Qua;' 2,811 13 4

Roosevelt 172 9 161 1,454

UF<-er Rio -,rand,

Va~ley Intrastat

Ta os-- 1.. ll
8

( Las 7ruces -

In-rastatc

-i r.1E 544,5

(5cc, is" 328 663

No rtneasyte r.

Afx16 74 -,-64

'iardi no : 14 _.134

Mo4 27 ,1,4 4

5an Miojuc. 3 3 15 .,4 4,41

UIn io. 14 36 ,1 7

Arc and 'n: os 7Sc-urc'-En slr S--., arx- for ctat'- cfN-,' M-xi:7r
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Table 2.1.2-9. Baseline NOX emission levels
in New Mexico.

AT:14)A. M13B~ I AT'1RA' A.' F '~

'Y~ T~r~S'Y? 7.

43 3

277 2,87 i4.,

45

I~ ~~~~ 7, 2 , 7 2 8 7-

La~ c -,

Al amoaiorck.

I.'terstat-e

r ~Li nzm 1r. 1<

2.3,133 -2 -'3

ACQP 15 4

Northn'astern

0 0

qar~ii nr:

if Ma,.2 F x



Table 2.1.2-10. Baseline CO emission levels
in New Mexico.

STATIONARY MOBILE NATURAL AREA OF DEN 5  T
Y =TOTAL

REGION/COUNTY SOURCES SOURCES SOURCES COUNTY TOTAL/AREATONS/YR TONS/YP TONS,/Y R TONS-YR MNT '

ACQR 155

necos-Permian

Basin Intrastate

Chaves 553 1C413 ,19,64 2,284 3.26

Curr' 465 15,867 , 16,332 1,4C3 12.64

De Baca 42 2,651 -4693 2,35 4

Eddy 5,384 16,214 3s 21,63, 4,-1.

Lea 931 2-,092 22 21,043 4,32 4.

Qua,' 142 11,28K 27 11,452 2,E75 3. 6

Roosevelt 194 7,079 4- 7,320 2,434 -98

S ACQF 157

Urper Rio Grande
VIalle% lrntrastate

Taos 1,694 6,385 e4 8,163 2,256 3.62

ACR 153

Las Cruces-

Alamogordt

Interstate

Lincoln 117 E,32- 181 6,625 4,858 1.3E

Otero ,41 16,843 246 19,382 6,638 .92

ACQP 154

Northeastern

plains Interstate

Colfax 1,186 ,316 14: 8,644 _,764 -. 32

Guadalupe 33' 9,094 56 9,48z 2,-9.

Hardinc 8 811 40 93 2,134 .44

Mora 116 2,30C 2r 2.442 i,d4. 1.2,- 4

San Miauel 1,314 ',224 176 10,734 4,741

Torran R6 ,351 128,5f61 3,14( 6

* r r 57 3,077 1& 3,64- 3, 916.

Sor: ,-,i
'  

ru uAr-ta -in Sourc, Sr Sum.ar" f Stat- /f New N" y: 4
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Table 2.1.2-11. Baseline HC emission levels
in New Mexico.

STATIONARY MOBILE NATURAL AREA OF DENSITY =

REGION/COUNTY SOURCES SOURCES SOURCES TOTAL COUNTY TOTAL,'AREA
rl TONS/YR TONS/YR TONS/YR TONS/YR MI, TONS/YR/MI-

ACQR 115

Pecos-Permian

Basin Intrastate

Chaves 2,183 3,099 0 5,282 6,084 .8-

Curr. 878 3,016 3 3,894 1,402 .78

D Baca 62 497 0 559 2,356 .04

Eddy 4,751 2,567 7 7,325 4,167 1.76

Lea 16,288 3,188 3 19,479 4,392 4.44

Quay 484 1,329 5 2,418 2,875 .84

* Roosevelt 704 1,214 7 1,325 2,454 .'8

ACQR 157

rpper Rio Grande

'.'alley Intrastate

Taos 1,096 1,112 14 2,222 2,256 .38

sACQR 153

Las -ruces-

Alamoordo

interstate

Lincoln 1,083 1,071 31 2,185 4,858 .45

1,tero 1.215 4,042 42 5,29- 6,638 .30

ACQR 154

Northeastern

Pialns Interstate.
2
olfax 11) 1,253 24 1,676 3,764 .45

;uadalutue 205 1,675 13 i,8,10 2,9?8 .63

-I 1rding - 151 7 229 2,134 .12

Mora 112 468 3 583 1.1 40 .3'

3an Mi luel 613 1, 581 3K 0 ,24 4,741 .47

Torrance 1, 24' 1 -,169 3,34b

n on 7 ", 3 341 3,316 .32

r 1 17R Area, And Pnirnt 3-ir="- i,, .Imarv , t r S At 'It NcW MeXl.-n..
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o stationary sources - which include process industries, solid waste
burning, space heating, and electric power generation

o natural sources - which include forest fires

Gaseous pollutant baseline emission levels in Texas were obtained from the S
1975 NEDS Report arid used to create Tables 2.1.2-12 through 2.1.2-15 for SOx,
NO , HC, and CO. Only AQCR No. 211 has been included in the tables since it
contains the counties within the possible M-X deployment areas. Source categories
have been grouped as stationary, mobile, or natural sources to correspond with
Tables 2.1.2-8 through 2.1.2-Il. Totals reported in the point-source inventory for
counties in the Texas deployment area are given in Table 2.1.2-16. -

Figures 2.1.2-5 through 2.1.2-8 show the distribution of emissions levels of
SOx, NOx, HC, and CO for the Texas/New Mexico area. Data for these figures were
obfainedxfrom information in the 1977 EPA National Air Quality, Monitoring, and
Emissions Trends Report.

Ambient Air Quality Levels

National gaseous pollutant standards and state standards applicable in Texas
and New Mexico are given in Table 2.1.2-17. Texas has not adopted any standards
that are stricter than the NAAQS. New Mexico has gaseous pollutant standards that
are stricter than the NAAQS for carbon monoxide, ozone, and sulfur dioxide.

There are no nonattainment areas for gaseous pollutants in the study area.
(See Figure 2.1.2-3). The Class I areas in the study region were previously described
and are shown in Figure 2.1.2-3. The rest of the study area has Class II status. The
air pollutant increments for sulfur dioxide in Class I and Class II areas are given in
Table 1- 1. Class I and II increments for other gaseous pollutants are expected to be
adopted by the EPA in the near future.

Figure 2.1.2-9 shows locations of gaseous pollutant levels measured in the New
Mexico and Texas High Plains study region. Annual SO values in the region are far
below the annual standard. NO values are approximaely one-fourth of the annual
standard. CO levels at Roswell, New Mexico, the only CO monitor in the region, are
below the one- and eight-hour CO standards.

Point Source Emissions

There are numerous point sources of emissions in Texas and New Mexico
• within 30 mi of the M-X deployment area. The predominant types of sources

include grain elevators, feed lots, and petroleum industries. The vast majority of
point source emissions in this area consist of particulate emissions.

Visibility

* Federal Land Managers have defined the nature of visibility impairment in
Class I areas as well as thc potential sources of this impairment. This is
s;ummarized for regions corresponding to the Texas/New Mexico siting area in
Table 2.1.2-18. Visibility restrictions in the Texas/New Mexico regian are mainly
related to agricultural activities, natural haze, and windblown dust. Both Texas and
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Table 2.1.1-12. Texas SO X emission inventorv
by AQCR*.

STATIONARY MOBILE NATURAL T
AQCR SOURCES SOURCES SOURCES** (TONS/YR)

(TONS/YR) (TONS/YR) (TONS/YR)

AQCR 211

TOTAL 71,624 3,304 0 74,928 I O

AREA 4,603 3,304 0 7,907

POINT 67,021 67,021

3374

* Data from 1975 National Emission Data System (NEDS) Report

** Forest fires are only emitters applicable to this cate(,ory

* Point source designation not applicable to this category
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Table 2.1.2-13. Texas NO x emission inventory
by AQCR*.

STATIONARY MOBILE NATURAL
AQCR SOURCES SOURCES SOURCES** (TONS/YR)

(TONS/YR) (TONS/YR) (TONS/YR)

AQCR 211

TOTAL 88,891 51,432 0 140,323

AREA 3,051 51,432 0 54,483

POINT 85,840 85,840

3375•

• Data from 1975 National Emission Data System (NEDS) Report

•* Forest fires are only emitters applicable to this category

• Point sources designation not applicable to this category
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Table 2.1.2-14. Texas HC emission inventory by AQCR*.

STATIONARY MOBILE NATURAL TOTAL

AQCR SOURCES SOURCES SOURCES** (TONS/YR)

(TONS/YR) (TONS/YR) (TONS/YR)

AQCR 211

TOTAL 96,710 55,326 0 156,036

AREA 1,570 55,326 0 56,896

POINT 95,140 95,140

3376

• Data from 1975 National Emission Data System (NEDS) Report 0

•* Forest fires are only emitters applicable to this category

• Point sources designation not applicable to this category

g 0
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Table 2.1.2-15. Texas CO emission inventory
by AQCR*.

STATIONARY MOBILE NATURAL TOTAL

AQCR SOURCES SOURCES SOURCES**
(TONS/YR) (TONS/YR) (TONS/YR) (TONS/YR)

AQCR 211

TOTAL 799,495 300,648 0 1,100,143 -

AREA 4,335 300,648 0 304,983 -

POINT 795,160 795,160

3377

• Data from 1975 National Emission Data System (NEDS) Report

** Forest fires are only emitters applicable to this category

• Point sources designation not applicable to this category

-4
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Table 2.1.2-16. Baseline point source gaseous

emission levels in Texas.

COUNTY NOx S02  HC CO
(TONS/YR) (TONS/YR) (TONS/YR) (TONS/YR)

Bailey - - 9 27

Castro 691 - 1,316 1

Cochran 490 605 52 1

' Dallam - - -

Deaf Smith 279 35 59 174

Hale 3,651 3,022 2,573 26

Hartley - - -

Hockley 4,538 2,581 475 3

Lamb 3,087 92 24 54

Lubbock 3,874 32 879 93

Moore 25,349 5,517 16,204 102,626

Oldham - - -

Parmer 51 - 5 35

Potter 7,997 57,968 8,556 20,554

Randall ....

Sherman - - --

Swisher 2 - 63 I 5

3306

Source: 1971 Point Source Inventory for State of Texas.
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New Mexico have some form of visible emission standard; however, these
regulations generally apply only to smoke or combustion-related sources. Visibility
in this region is highly dependent on meteorological conditions leading to high
concentrations of windblown dust.

2.2 FUTURE AIR QUALITY ENVIRONMENT WITHOUT THE U-X

NEVADA/UTAH (2.2.1)

Population projections for the Nevada/Utah region indicate an annual growth
rate of 5.1 percent in the six-county region studied in Nevada, and a 3.1 annual
percent growth rate projected for the seven-county area studied in Utah.
Population is directly related to certain emissions, in particular NO , CO, and HC
from vehicle use, NO emissions from space heating and cooling, HC from the
application and storage of solvents and paints, and HC from fuel storage and use.
These emissions are expected to grow in proportion to the population change.
Whether or not their emission growth will result in subsequent air quality
degradation depends on the location and density of emission sources and the local
meteorological and topographical characteristics.

Several industrial projects are proposed in the study area that will result in
emissions of unknown quantities. These projects include the General Battery
Manufacturing Plant near Nephi, Utah, the Continental Lime Plant near Fillmore,
Utah, and the Precision Built Modular Home Manufacturing Plant near Delta, Utah.

Proposed energy and mining development in the study region will also generate
potential air emission sources. There are 21 mines proposed in the Nevada study
region through 1986 (Nevada Bureau of Mines and Geology). Other proposed mining
facilities in the study area include a molybdenum mining-processing facility near
Minersville, Utah, a Martin-Marietta Cement Plant near Delta, Utah, an Anaconda
molybdenum mine in Pine Basin, Nevada, and an alunite mine in Wah Wah Basin,
Nevada. These projects are all potential pollutant emission sources that may affect
existing air quality levels.

Proposed energy-related projects that will affect future baseline emissions -..

and air quality levels include a Geothermal Power Plant near Milford, Utah, a
SUFCO Coal Loading Facility near Nephi, Utah, the Intermountain Power Project in
Millard County, Utah (Sevier Basin), the Allen Warner Valley Energy System near
Las Vegas, Nevada, the Rocky Mountain Gas Line in Utah, the Mountain Fuel Coal
Gasification Project in Utah, the Morman Mesa Solar Power Plant, Utah, and the
White Pine Power Plant in White Pine County, Nevada. Further energy-related
development may occur along the potentially energy-rich overthrust belt which runs
along the southwestern Utah and eastern Nevada border. The development of gas
and oil fields may add to pollutant levels throughout the region.

All of the above proposed projects are in NAAQS attainment areas (with the
* exception of Steptoe Valley in White Pine County, Nevada), therefore air quality
-. levels will be covered by PSD regulations that allow future sources to affect

existing air quality levels up to the applicable PSD increment. Almost inevitably air
pollutant levels can be expected to increase as a result of future energy and
industrial projects and partially consume available PSD increments for SO and TSP.
Additional projects will be constrained further by having less of the increment
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available to consume. PSD increments or similar regulations for the remaining
criteria pollutants (CO, 039 HC, NO x , and Pb) are expected to be designated by
EPA.

In nonattainment areas, a proposed project may be required to obtain emission
offsets or propose other control strategies to demonstrate a net air quality benefit
before the project is approved. Existing nonattainment areas where emission offsets
or other control strategies may be required include Steptoe Valley (So 2) and Las
Vegas Valley (03, CO, and TSP), in Nevada.

TEXAS/NEW MEXICO (2.2.2)

Future emissions in the deployment area will depend on population projections,
and industrial and energy development. Population of the Texas and New Mexico
region is predicted to grow at an annual rate of 1.4 and 1.5 percent, respectively,
during 1980 to 1994. CO, NO x , and HC emissions are expected to grow in proportion
to the population change. x

Predictions for industrial growth in the Texas/New Mexico region are
uncertain. Any industrial or energy development in the area where NAAQS
attainment areas exist would tend to worsen air quality levels and consume the
available PSD increments. Other criteria pollutant levels may also increase as a
result of industrial development.

Increases in agricultural activity may increase ambient TSP concentrations to
such a level as to cause a new major source of TSP to violate the NAAQS for TSP.
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3.0 AIR QUALITY MODEL DESCRIPTIONS

To simulate the air quality impact of M-X related air pollutant emissions,
several air quality dispersion models were used. The IMPACT model was used to
evaluate average dust concentrations for construction groups resulting from
maximum levels of construction activity. A version of the IMPACT model is
currently used by the California Air Resources Board for air quality impact
assessments. The IMPACT model accounts for dispersion in complex terrain and
computes concentrations averaged over grid cells. To calculate peak concentrations
close to construction activities, the HIWAY and PAL models were used. The HIWAY .
model, an EPA-approved line source model, was used to compute the near-field
gaseous pollutant concentrations due to vehicular traffic associated with system
construction and 08 operation. The PAL model, one of the EPA UNAMAP models,
was used to estimate near-field impacts of construction dust from various
construction elements, including roads and construction activities. Another EPA
UNAMAP model, the Industrial Source Complex (ISC) model, was also used to
etimate the local impacts of construction dust. The ISC model was also used to
simulate the long-term effects of wind erosion during system operation. The ISC
model was appropriate for this task because of its capability to simulate the settling
and removal of particles from the atmosphere, thus leading to more realistic
concentration estimates. The following sections give brief descriptions of the
features and limitations of each of these models. .

3.1 INTEGRATED MODEL FOR PLUMES AND ATMOSPHERICS IN COMPLEX
TERRAIN (IMPACT)

The IMPACT computer code (Fabrick et al., 1977) is a three-dimensional grid
model for calculating concentrations of inert or reactive pollutants. A major
feature of the IMPACT model is its treatment of complex terrain. Topographic
influences on wind flows in the modeled region are simulated such that winds are
diverted around or over terrain obstacles (hills and mountains), as compared to
Gaussian models which assume uniform wind direction throughout the region. The
IMPACT model is capable of simulating a wide variety of meteorologic conditions
characteristic of mountainous terrain: valley drainage winds, upslope winds, and ,
variable inversion heights.

IMPACT is well suited to regional air quality analyses, and is not intended as a
means of identifying localized peak concentrations. Emissions and concentrations
are averaged across each grid cell, hence the resolution of the model is dependent
on the selection of grid cell sizes. High resolution modeling (grid sizes of 500
meters or less) is inhibited by the amount of computer time and storage which would
be required to model an area. For example, a 40 by 40 kilometer area would require
100 grid cells, each 4 kilometers square, or 1,600 grid cells each 1 kilometer square.
Vertical layering can increase the precision of results, but greatly increases
computer time requirements.

The IMPACT model requires three types of data before performing
concentration level analysis for a given region: (1) digitized terrain information, (2)
pollutant emission rate data for all locations and times modeled, and (3) hourly
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meteorological data including wind speeds, mixing heights, and stability class for
each meteorological site.

3.2 HIWAY

Detailed information regarding the EPA HIWAY line source computer code is
available in the "User's Guide for HIWAY, A Highway Air Pollution Model"
(EPA-650/4-74-008). A brief description follows:

HIWAY can be used for estimating the concentrations of nonreactive
pollutants from highway traffic. This steady-state Gaussian model can be applied to
determine air pollution concentrations at receptor locations downwind of "at-grade"
and "cut-section" highways located in relatively uncomplicated terrain. For an
at-grade highway, each lane of traffic is modeled as though it were a finite,
uniformly emitting line source of pollution. For the cut section, the top of the cut
is considered an area source. The area source is simulated by using ten line sources
of equal source strength. The total source strength equals the total emissions from"
the lanes in the cut.

The air pollution concentration representative of hourly averaging times at a
downwind receptor location is found by numerical integration along the length of
each lane and a summing of the contributions from each lane. With the exception of
receptors directly on the highway or within the cut, the model is applicable for any
wind direction, highway orientation, and receptor location. The model was
developed for situations in which horizontal wind flow occurs. The model does not
consider complex terrain or large obstructions to the flow such as buildings or large
trees.

3.3 POINT/AREA/LINE (PAL)

The "User's Guide for PAL" (EPA-600/4 - 78 - 013) contains a detailed
description of the PAL model. The following is provided as a reference description:

PAL is a multisource Gaussian-Plume atmospheric dispersion algorithm for
estimating concentrations of nonreactive pollutants. Concentration estimates are
based on hourly source emissions data and meteorology, and averages can be
computed for averaging times from I to 24 hours. Six source types are included in
PAL: points, areas, two types of line sources, and two types of curved path sources.
As many as 30 sources may be included under each source type. PAL is not intended
as an areawide model but may be applied to estimate the contribution of part of an
urban area or complex to the concentration at a designated receptor.

3.4 MODEL ASSUMPTIONS AND LIMITATIONS OF THE IMPACT, HIWAY AND
PAL MODELS

All emissions modeled by the IMPACT, PAL and HIWAY computer codes are
assumed to behave as conservative gases; i.e., gases which are nonreactive and
which are not affected by physical removal processes. The assumption is most
reasonable for inert or slowly reactive gaseous emissions (CO and NOx). Fugitive
dust emissions are handled in these models by assuming dust emissions behave as a
gas. Airborne concentrations of dust are over-predicted as no mechanisms for
removal of dust particles (through settling or impaction against the surface) are
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incorporated into these models. Use of these models for larger particles can result

in a severe overproduction of impacts. A more precise analysis requires a size
distribution of fugitive dust particles in order to estimate the dust removal rates,

. and a numerical method capable of treating the physical removal of dust particles.

Concentrations reported by the IMPACT model are average values over a
single grid cell. Two grid cell sizes are used in this study: 4,000 ft by 4,000 ft (for
the operating base) and 4 km by 4 km (for the deployment area). The average
concentration of the grid cell is useful in assessing regional effects, but does not
reflect peak values or "hot spots" which may occur within a grid cell. These
localized peak impacts are evaluated using the EPA HIWAY and PAL computer
codes in this study.

HIWAY and PAL, as other Gaussian models, are subject to limiting
*. assumptions including uniform, steady-state atmospheric conditions, and relatively

flat terrain. Gaussian models assume that pollutant concentrations are inversely
proportional to the wind speed. Unrealistically high concentration estimates are
produced during very low wind speed conditions due to this inverse relationship.
Other modeling difficulties are also associated with low wind speeds. For example,
if wind directions are extemely variable, the hourly average wind direction used in
the model may well not be a true representation of the wind direction during the
hour. This problem can lead to a significant over-prediction of air quality impacts.
The dispersion parameters used in HIWAY and PAL do not recognize this kind of
variability in the wind thereby overestimating pollutant concentrations. Gaussian
models also assume that there is no build-up of pollutants from hour to hour. That
is, the concentration estimate made for a particular hour is independent of the
concentration estimate made for the previous hour. This factor tends to cause
pollutant concentrations to be underestimated during low wind speed conditions
when residual pollutant build-up may occur, especially in urban areas.

The Pasquill-Gilford horizontal dispersion parameter values used in PAL are
* strictly applicable only to concentration estimates with a 3-minute averaging time
-. (Pasquill, 1976). An increase would be expected in horizontal dispersion for the

I-hour averaging assumed in the model. No adjustments have been made in the
model to account for this effect, leaving the estimates once again on the
conservative side; i.e., higher than actually would occur. The dispersion parameters
used are considered applicable for a generally rural environment. Care must also be
exercised when comparing high hourly-average concentration estimates with longer
term air quality standards, as in comparing the I-hour concentration with the 8-hour
standard. It would be unrealistic to assume that a single combination of wind
direction, wind speed, and stability class, which may maximize a single hourly value,
would persist during an 8-hour period. Due to the greater fluctuation of wind
direction over an 8-hour period, 8-hour average concentrations will always be less
than I-hour concentrations. Similar care must be exercised when distances between
the sources and receptors are such that pollutants carried by the wind would take
more than one hour to cover the distance. The changes that occur in atmosphere
under such conditions are not simulated well by Gaussian models.

HIWAY and PAL are both designed to make estimates over relatively level
terrain. Receptor height cannot be used to simulate topographic differences since
the height of the receptor is the height of that receptor above the local ground
level, not the height of the ground above some reference plane.
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3.5 INDUSTRIAL SOURCE COMPLEX DISPERSION MODEL

The following is an excerpt from the ISC Users Guide (Bowers et al., 1979):

"The Industrial Source Complex (ISC) Dispersion Model combines
and enhances various dispersion model algorithms into a set of two
computer programs that can be used to assess the air quality
impact of emissions from the wide variety of sources associated
with an industrial source complex. For plumes comprised of
particulates with appreciable gravitational settling velocities, the
ISC Model accounts for the effects on ambient particulate concen-
trations of gravitational settling and dry deposition. Alternately,
the ISC Model can be used to calculate dry deposition. The ISC
short-term model (ISCST), an extended version of Single Source
(CRSTER) Model (EPA, 1977), is designed to calculate
concentration or deposition values for time periods of 1, 2, 3, 4, 6,
8, 12 and 24 hours. If used with a year of sequential hourly
meteorological data, ISCST can also calculate annual concentration
or deposition values. The ISC long-term model (ISCLT) is a
sector-averaged model that extends and combines basic features of
the Air Quality Display Model (AQDM) and the Climatological
Dispersion Model (CDM). The long-term model uses statistical
wind summaries to calculate seasonal (quarterly) and/or annual
ground-level concentration or deposition values. Both ISCST and
ISCLT use either a polar or a Cartesian receptor grid. The ISC
Model computer programs are written in Fortran IV and require
approximately 65,000 UNIVAC 1110 computer words. The major
features of the ISC Model are listed in Table 3.5-1.

"The ISC Model programs accept the following source types: stack,
area and volume. The volume source option is also used to
simulate line sources. The steady-state Gaussian plume equation
for a continuous source is used to calculate ground-level
concentrations for stack and volume sources. The area source
equation in the ISC Model programs is based on the equation for a
continuous and finite crosswind line source. The generalized Briggs
(1971 and 1975) plume-rise equations, including the momentum
terms, are used to calculate plume rise as a function of downwind
distance. Procedures suggested by Huber and Snyder (1976) and
Huber (1977) are used to evaluate the effects of the aerodynamic
wakes and eddies formed by buildings and other structures on
plume dispersion. A wind-profile exponent law is used to adjust -
the observed mean wind speed from the measurement height to the
emission height for the plume rise and concentration calculations.
Procedures utilized by the Single Source (CRSTER) Model are used
to account for variations in terrain height over the receptor grid.
The Pasquill-Gifford curves (Turner, 1970) are used to calculate
lateral (o) and vertical ( a-) plume spread. The ISC Model has •
rural and Yurban options. Inthe Rural Mode, rural mixing heights
and the o- and o- values for the indicated stability category are
used in tKe calculations. In Urban Mode I, the stable E and F
stability categories are redefined as neutral D stability. In Urban

*
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Table 3.5-1. Major features of the ISC model.

Polar or Cartesian coordinate systems.

Plume rise due to momentum and buoyancy as a function of
downwind distance for stack emissions (Briggs, 1971 and 1975).

Procedures suggested by Huber and Snyder (1976) and Huber
(1977) for evaluating building wake effects.

Procedures suggested by Briggs (1973) for evaluating stack-tip
down-wash.

Separation of multiple point sources.

Consideration of the effects of graviatational settling and dry

deposition on ambient particulate concentrations.

Capability of simulating line, volume, and area sources.

Capability to calculate dry deposition.

Variation with height of wind speed (wind-profile exponent law).

Concentration estimates for 1-hour to annual average.

Terrain-adjustment procedures for complex terrain.

Consideration of time-dependent exponential decay of pollutants.

T5277/10-2-81
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Mode 2, the E and F stability categories are combined and the .

and o values for the stability category one step more unstabig
than e indicated stability category (except A) are used in the
calculations. Urban mixing heights are used in both urban modes."
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4.0 MODEL INPUTS

* 4.1 M-X-RELATED EMISSIONS

CONSTRUCTION SCHEDULE (4.1.1) '- "

The construction schedule and equipment lists used in estimating emissions
appear in Table 4.1.1-1 through 4.1.1-4. A map of construction groups appears in
Figure 4.1.1-1. The construction schedule has been updated and is somewhat
different than that presented in Table 4.1.1-1. This will not change the results of
the air quality modeling. The modeling was based on a worst-case activity level at
one time in a construction group. This worst-case activity level has not changed.

DEPLOYMENT AREA (4.1.2)

Particulate Emissions (4.1.2.1)

Vehicular Road Oust (4.1.2.1.1)

Fugitive Dust Emissions from Unpaved Roads Associated with M-X
Construction Activities.

*Road dust will be a major source of particulate emissions during the
construction phase of the M-X project. Fugitive dust emission results from the
many miles of construction vehicle travel over the unpaved surfaces of the cluster

- and DTN roads. The quantity of dust lifted into the air per given segment of road
* will vary linearly with the volume of traffic over the segment. In addition, the

amount of emissions will depend on various factors such as vehicle speed, road
surface texture, and surface moisture.

Field measurements have indicated that emissions are directly proportional to
vehicle speed and to the number of wheels on the vehicle. Thus an eighteen-
wheeled semi-truck carrying steel to a shelter site would raise 4.5 times as much
di-t as a four-wheeled carry-all truck transporting a survey crew over the same
segment of road.

The surface texture of the road is another important factor in determining the
amount of dust emissions because emissions have been found to vary in direct
proportion to the fraction of silt in the road surface material. Silt is defined by the
American Association of State Highway Officials as particles smaller than

-* 75 micrometers in diameter. The silt fraction is determined by measuring the . -

proportion of loose, dry, surface dust that passes a 200-mesh screen using the
ASTM-C- 136 method.

Rainfall will also affect the dust emission rates. Emissions can be reduced to
zero when the road surface is wet. However, unpaved roads generally have a hard,
nonporous surface that dries quickly after a rainfall. This effect may be accounted
for by neglecting emissions only on days with more than 0.01 in. of rainfall when the
road surface is wet enough to nearly eliminate dust emissions.
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Table 4.1.1-1. Constructi n schedule used for air quality modeling emission
estimates.

Segment Construction Shelters Cluster Roads DTN

Number Group Number Start End Start End Start End

11 10/84 11/85 6/84 4/85

4 6/85 11/86 4/85 4/86

1 5 7/86 8/87 4/86 1/87 1/84 4/86

6 5/87 6/88 1/87 11/87

12 3/88 7/89 11/87 11/88

1 1/85 11/86 10/84 4/86

2 2 8/86 2/88 4/86 6/87 5/84 7/86

3 10/87 7/89 6/87 5/88

9 7/85 1/87 3/85 5/86

10 9/86 11/87 5/86 4/87

3 8 7/87 10/88 4/87 2/88 10/84 1/87

7 6/88 7/89 2/88 5/89

16 7/85 9/86 3/85 1/86

4 15 5/86 9/87 1/86 1/87 10/84 9/86

14 5/87 8/88 1/87 12/87

13 4/88 7/89 12/87 11/88

T4 146/8-26-81

IS1Representative of a typical schedule for full deployment in either Nevada/Utah

or Texas/New Mexico. Changes in schedule have minimal effect on calculation
of daily emission rates for a single construction group area.

-S
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Table 4.1.1-2. DTN construction equipment list.

Number of Vehicles

Equipment Segment I Segment 2 Segment 3 Segment 4
Type

Passenger car 50 50 50 50

Carry-all 3 3 3 3

30-ton truck2  32 24 27 28

Spray truck 2 2 2 2

Semi I I 1 1

Tank truck 3 3 3 3
3Water truck 170 130 149 158 1 0

Off-road truck 39 31 34 36

D-5 dozer 17 13 15 16

12-G grader 44 34 39 41

Backhoe 3 2 2 3

641-B scraper 23 18 20 21

Compactor 50 38 44 46

Pipelayer 3 2 2 3

Paver 4 3 3 4 p

Roller 8 6 7 7

T4147/8-26-81

Represents preliminary estimates of the total number of each vehicle

-" type to be allocated to the four primary construction segment areas
(see Table 4. 1. 1- 1 and Figure 4. 1. 1-1) for DTN road construction.
Preliminary estimates used for air quality modeling calculations.

2 30-ton trucks used for bituminous surfacing operations which occur
after completion of system construction.

3Water trucks and spray trucks not considered as a source of fugitive
road dust.
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Table 4.1.1-3. Cluster road construction equipment list.i

Number of Vehicles

Equipment
Type Segment I Segment 2 Segment 3 Segment 4 -

Passenger car 50 50 50 50

Carry-all 6 4 5 5

Semi 2 1 2 2

Tank truck 3 3 3 3

Water truck2  233 179 204 216

Off-road truck 73 56 64 67

641-B scraper 8 7 7 8

D-5 dozer 13 10 12 13

12-G grader 40 30 35 37

Backhoe 5 4 4 4

Spreader I I I I

Compactor 61 47 53 57

Pipelayer 5 4 4 4

T4148/8-26-81

Represents preliminary estimates of the total number of each vehicle

type to be allocated to the four primary construction segment areas
(see Table 4. t. L-l1 and Figure 4.1. L1-1) for cluster road construction.
Preliminary estimates used for air quality modeling calculations.

2 Water tanks not considered as a source of fugitive road dust.
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4.1.1-4. Shelter construction equipment list.

Number of Vehicles

Equipment Segment I Segment 2 Segment 3 Segment 4
Type

Passenger car 50 50 50 50

Carry-all 3 2 2 3

32-ton truck 3 3 3 3 0

Concrete truck 50 39 44 47

Semi 2 1 1 1
2Water truck 224 171 196 208

Flatbed truck 12 10 11 11 D

D-5 dozer 10 7 8 9

Compactor 3 2 2 3

D-9 with ripper 4 4 4 4

641-B scraper 6 5 5 5 I

12-G grader 2 1 1 1

T4 149/8-26-81

IRepresents preliminary estimates of the total number of each vehicle 0
type to be allocated to the four primary construction segment areas
(see Table 4.4.1-1 and Figure 4.1.1-1) for shelter construction. Preliminary
estimates used for air quality modeling calculations.

2 Water trucks not considered as a source of fugitive road dust.
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The quantity of fugitive dust emissions from an unpaved road, per vehicle-mile
of travel, may be estimated (within 20 percent) using the following empirical
expression: %

E =(0.81s) 5 365-w t ()
S4

where:

E Emission factor, pounds per vehicle-mile
s = Silt content of road surface material, percent
S = Average vehicle speed, miles per hour
w = Mean annual number of days with 0.01 in. or more of rainfall.
t = Number of wheels on vehicle.

The equation is valid for vehicle speeds in the range of 30 to 50 mi/hr (US E.P.A.,
1977).

As a first step approximation, the above emission factor has been calculated
as a minimum and maximum value for the conditions expected in the M-X
Nevada/Utah proposed deployment area. These minimum and maximum factors
have then been used to determine "best case" and "worst case" emissions which
would result for a particular construction schedule which specifies type of
equipment and length of construction activity for each of the major construction
scenarios (shelter construction, DTN construction, and cluster road construction).

Cluster roads, and initially the DTN roads, will be formed by the spreading of
an aggregate, gravel-like material. Studies have shown that the silt content of
gravel roads averages about 12 percent. The amount of silt in the road surface
material was therefore estimated to range between 8 and 20 percent as minimum
and maximum values possible. This range is in accord with good engineering
practice which requires this same range for the silt content found in a gravel road.
Less than 8 percent silt content causes loss of cohesion properties. More than
20 percent silt content reduces the stability of the surface.

Estimates of the daily average speed rates of the construction equipment over
the roadway surfaces were assumed to vary from 30 to 45 mi/hr. Dust emissions
increase with increased vehicle speed. Therefore, 45 mi/hr is the conservative
emission estimate.

The mean annual number of days with 0.01 in. or more of rainfall is 40 to 90
days for the Nevada/Utah proposed deployment area as determined from a figure *
given in the Climatic Atlas of the United States. The number of days with 0.01 in.

or more of rainfall was reduced by a factor of five-sevenths (0.714) because concern
was only with road dust emission on construction days. Construction is assumed to
take place five days a week, eight hours a day. The minimum and maximum values
of significant rainfall days therefore become 29 and 64, respectively.

Using the above ranges for the correction parameters, the minimum and
maximum values of the fugitive dust emission factor were calculated with Equation
1.
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30 365-64 4'' Emin  = 0.81(8) T 6
m in 36

= 5.34 lbs/vehicle-mile

E 0.81(20) 45 365- 29 4
max f-- -

- 22.40 lbs/vehicle-mile (2).

These emission factors are used in conjunction with specific construction schedules
(number of construction days) and equipment allocations (number of vehicles and -
mi/day traveled) to determine the total ground-level dust emissions for either the
total project area, construction segment area, or cluster group area. Tables 4.1.2-1
through 4.1.2-3 present worst-case road dust emissions for each construction
segment due to DTN, cluster road, or shelter construction. A more specific analysis
could only be achieved by the use of correction parameters dependent on the
particular site in question. O

Special considerations are needed to determine the fraction of the total
emissions that will remain suspended for a long time in comparison to the time of
air quality model calculations. The potential drift distance of particles is governed
by the initial injection height of the particle, the particle's terminal settling

*velocity, and the degree of atmospheric turbulence. Theoretical drift distances, as
a function of particle diameter and mean wind speed, have been computed for _
unpaved road emissions. These results indicate that, for a typical mean wind speed
of 10 mi/hr, particles larger than about 100 micron are likely to be deposited on the
ground within 30 ft from the edge of the road. Dust that settles within this distance
is not included in Equation 1. Particles that are 30 to 100 micrometers (P) in
diameter are likely to undergo settling within a few hundred meters from the road
edge. Smaller particles, particularly those less than 15u in diameter, have much
slower gravitational settling velocities and are much more likely to have their
settling rate retarded by atmospheric turbulence. Thus, based on the presently
available data, it is appropriate to report only those particles smaller than 301L as
emissions that may remain suspended for a long time (hereafter referred to as
suspended dust). For gravel roads, approximately 62 percent of the emissions
predicted by Equation I would be particles less than 30p . Tables 4.1.2-4 through "

4.1.2-6 summarize the mitigated and unmitigated emission rates of suspended
fugitive road dust particulates. The tables identify rates for each activity taking
place within the four major construction segments (see Table 4.1.1-1 and
Figure 4.1.1-1 for layout description). Each construction area (designated as a
construction group) within a given segment is subject to the same average emission
rate for a particular activity because the same equipment is being used for each 0
group within the segment. Note also that the best case rates have been reduced by
half on the assumption that watering will take place in sufficiently frequent
intervals to provide 50 percent effective control.

Probable Case Road Dust Emission Rates * S

The emission scenario used in modeling the fugitive dust impacts of
construction consisted of probable case emission rates occuring at a time of
maximum construction activity in a construction group (see Section 5.1.5).
Activities occuring at ',is time include shelter construction, cluster road

9 1
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Table 4.1.2-4. Suspended fugitive road dust emission rates-summary tables, Nevada/Utah
deployment area.

DTN Construction

Segment Group Construction "Best Case" 2 "Worst Case" 3
Number Number Time Period Emission Rate Emission Rate

(No. Working Days) Tons/Day (Tonnes/Day) Tons/Day (Tonnes/Day)

I 11 1/84-6/84 (105) 20.6(18.7) 172.6 (156.5)

4 6/84-12/84 (136) 20.6 (18.7) 172.6 (156.5)

5 12184-4/85 (94) 20.6 (18.7) 172.6 (156.5)

6 4/85-10/85 (115) 20.6 (18.7) 172.6 (156.5)

12 10/85-4/86 (136) 20.6 (18.7) 172.6 (156.5)

2 1 5/84-3/85 (210) 16.6(15.1) 139.3 (126.3)

2 3/85-10/85 (157) 16.6(15.1) 139.3(126.3)

3 10/85-7/86 (197) 16.6(15.1) 139.3(126.3)

3 9 10/84-6/85 (179) 18.2 (16.5) 152.6 (138.4)

10 6/85-1/86 (144) 18.2 (16.5) 152.6 (138.4)

8 1/86-7/86 (132) 18.2 (16.5) 152.6 (138.4)

7 7/86-1/87 (132) 18.2(16.5) 152.6 (138.4)

4 16 10/84-3/85 (115) 19.0(17.2) 159.3 (144.5)

15 3/85-9/85 (134) 19.0 (17.2) 159.3 (144.5)

14 9/85-3/86 (125) 19.0 (17.2) 159.3 (144.5)

13 3/86-9/86 (125) 19.0 (17.2) 159.3 (144.5)

T4154/8-28-81

lEmission rates reported as average values over entire lifetime of construction activity (cluster
road or DTN) within a segment. Asumes 100 percent allocated equipment operation throughout
group construction periods.

2
Based on emission factor of 5.3 lbs. of dust per vehicle per mile of travel. Watering is used
as a control measure and assumed to be 50 percent effective.

* 3
Based on emission factor of 22.4 lbs. of dust per vehicle per mile of travel.

Note: Semi-trucks, 32-ton trucks, and tank trucks assumed to travel only 40 miles of 500 mile
daily trips within a single group area.
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Ta.:_ 4.1.2-5. Suspended fugitive road dust emission rates-summary tables. Nevada/Utah
deployment area.

I
Cluster Road Construction

Segmenr Group Construction "Best Case" "Worst Case" 3
Number Number Time Period Emission Rate2  Emission Rate

(No. Working Days) Tons/Day (Tonnes/Day) Tons/flay (Tonnes/Day)

I 11 6/84-4/85 (216) 33.9 (30.7) 284.0 (257.6)

4 4/85-4/86 (261) 33.9 (30.7) 284.0 (257.6)

5 4/86-1/87 (195) 33.9 (30.7) 284.0 (257.6)

6 1/87-11/87 (216) 33.9 (30.7) 284.0 (257.6)

12 11/87-11/88 (261) 33.9 (30.7) 284.0 (257.6) ,

2 1 10/84-4/86 (391) 27.0 (2.5) 225.9 (204.9)

2 4/86-6/87 (304) 27.0 (24.5) 225.9 (204.9)

3 6/87-5/88 (239) 27.0 (24.5) 225.9 (204.9)

3 9 3/85-5/86 (304) 30.3 (27.5) 253.q (230.3)

10 5/86-4/87 (239) 30.3 (27.5) 253.9 (230.3)

8 4/87-2/88 (216) 30.3 (27.5) 253.9 (230.3)

7 2/88-2/89 (261) 30.3 (27.5) 253.9 (230.3)
1 O

4 16 3/85-1/86 (216) 31.5 (28.6) 264.1 (239.5)

15 1/86-1/87 (261) 31.5 (28.6) 264.1 (239.5)

14 1/87-12/87 (239) 31.5(28.6) 264.1 (239.5)

13 12/87-11/88 (239) 31.5 (28.6) 264.1 (239.5) 1 0

T5275/9-22-81/F

t Emission rates reported as average values over entire lifetime of construction activity (cluster
road or DTN) within a segment. Asumes 100 percent allocated equipment operation throughout
group construction periods.

2Rased on emission factor of 5.3 lbs. of dust per vehicle per mile of travel. Watering is used
as a control measure and assumed to be 50 percent effective.

3Based on emission factor of 22.4 lbs. of dust per vehicle per mile of travel.

Note: Semi-trucks, 32-ton trucks, and tank trucks assumed to travel only 40 miles of 500 mile _ S
daily trips within a single group area.

96

9 @



Table 4.1.2-6. Suspended fugitive road dust emission rates-summary tables. Nevada/Utah
deployment area.

Shelter ConstructionI

Segment Group
Number Number Construction "Rest Case" 2 "Worst Case"3Time Period Emission Rate Emission Rate

(No. Working Days) Tons/Day (Tonnes/Day) Tons/Day (Tonnes/T)ay)

11 10/84-11/85 (292) 11.3 (10.2) 94.5 (85.7)

4 6/85-11/86 (369) 11.3 (10.2) 94.5(85.7)

5 7/86-8/87 (282) 11.3 (10.2) 94.5 (85.7)

6 5/87-6/88 (282) 11.3 (10.2) 94.5 (85.7)

12 3/88-7-89 (347) 11.3 (10.2) 94.5 (85.7)

2 1 1/85-11/86 (477) 10.6 (9.6) 89.2 (80.9)

2 8/86-2/88 (391) 10.6 (9.6) 89.2 (80.9)

3 10/87-7/89 (456) 10.6 (9.6) 89.2 (80.9)

3 9 7/85-1/87 (391) 10.4 (9.4) 86.8 (78.7) 0

10 9/86-11/87 (304) 10.4 (9.4) 86.8 (78.7)

8 7/87-10/88 (326) 10.4 (9.4) 86.8 (78.7)
7 6/88-7/89 (2R2) 10.4 (9.4) 86.8 (78.7)

* 0
4 16 7/85-9/86 (304) 10.8 (9.8) 90.6 (82.2)

15 5/87-9/87 (347) 10.8 (9.8) 90.6 (82.2)

14 5/87-8/88 (326) 10.8 (9.8) 90.6 (82.2)

13 4/88-7/89 (326) 10.8 (9.8) 90.6 (82.2) " .
I* S

T5276/9-22-81/F

IEmission rates reported as average values over entire lifetime of construction activity (cluster
road or DTN) within a segment. Asumes 100 percent allocated equipment operation throughout
group construction periods. -

2
Based on emission factor of 5.3 lbs. of dust per vehicle per mile of travel. Watering is used
as a control measure and assumed to be 50 percent effective.

3Based on emission factor of 22.4 lbs. of dust per vehicle per mile of travel.

Note: Semi-trucks, 32-ton trucks, and tank trucks assumed to travel only 40 miles of 500 mile I
daily trips within a single group area.

r
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construction, and materials processing. Road dust will be generated due to traffic
associated with cluster roads and shelter construction. The probable case emission
rate used for calculating road dust emissions is defined as follows.

_ 12.7 lb/vehicle-mile

Probable case assumes:

s 12 percent
S 45 mph
w 47 days

Road Dust from Cluster Roads Construction

12.7284* x 2T4 = 161 tons/day

(*Worst-case values from Table 4.1.2-5)

161 tons/day = 5,072 g/sec

Assume 75 percent of cluster road construction vehicle travel is on DTN roads
to batch plant and aggregate storage facilities:

5,072 x 0.25 = 1,268 g/sec dist. on cluster roads

5,072 x 0.75 = 3,804 g/sec dist. on DTN

Watering of roads is assumed to be 50 percent effective, oiling 90 percent effective,

1,268 x 0.5 = 634 g/sec on cluster roads after watering
3,804 x 0.1 = 380 g/sec on DTN after oil

Road Dust from Shelter Construction
127""

94.5 x 2.7 - 53.6 tons/day = 1.688 g/sec

(*Worst-case values from Table 4.1.2-6)

Assume 75 percent of shelter construction vehicle travel is on DTN roads to batch
plant and aggregate storage facilities:

1,688 x 0.25 x 0.5 = 211 g/sec on cluster roads in shelter area after
watering

1,688 x 0.75 x 0.1 = 127 g/sec on DTN after oil

Total to spread out on DTN = 380 + 127 = 507 g/sec.

Construction Activity Fugitive Dust (4.1.2.1.2)

Particulate Emissions due to Shelter, Cluster, and DTN Construction Activities

Dust is evolved during land clearing, blasting, ground excavation, cut-and-fill
operations, and the construction of the shelters, cluster, and DTN roads. The AP-42 ......
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unmitigated emission factor used to calculate construction emissions is 1.2 tons per
acre of construction per month of activity. This factor is to be used for normal
construction activity rates similar to shopping center construction. M-X
construction activities are expected to proceed at a more intensive pace than
normal construction, so the emission factor was increased by 50 percent (1.8 tons
per acre of construction per month of activity). The emission factor was reduced by
25 percent for the reasonable mitigated case by assuming the use of water
applications as a dust control measure. Table 4.1.2-7 indicates the estimated
acreage disturbed per unit of roadway or per shelter constructed. Construction
activity emissions were calculated using total acreage disturbed figures for each
construction group based on miles of road or number of shelters within the group.
The above-described construction activity emission estimates include only particles
smaller than 30/L in diameter.

Probable-case emission rates refer to the implementation of a mitigation
program (as identified in EPA's AP-42) to reduce construction activity emission
rates by 25 percent. Chemical stabilizers are recommended for use after
construction to reduce particulate emissions from exposed surfaces. As with road
dust from vehicles, the specific quantities of water required to reduce emissions by
up to 50 percent are not known since information on the effectiveness and type of
dust palliatives to be used, application rates, and site-specitic data is not available
at this time.

Stationary Sources (Excavation, Production, and Processing of Construction
Materials) (4.1.2.1.3)

Particulate Emissions from the Excavation, Production, and Processing of Shelter,
Cluster, and DTN Construction Materials

Particulate emissions occur during the excavation, production, and processing
of certain materials needed for construction of the M-X shelters, cluster roads, and
DTN roads. Bituminous surface, concrete, and aggregate-base materials will all be
excavated, produced, or processed to some degree locally, causing particulate
emissions. This section describes the emissions estimates for the activities
associated with providing these materials. Construction activities involving these
materials are listed in Table 4.1.2-8. An estimate of the quantity of materials to be
processed is necessary to determine the potential emissions for each activity. The
materials required for an alternative were derived from materials estimates that
used the 100 percent Nevada/Utah System I Alternative with 6,000 ft spacing;
critical factors for the purposes of deriving emissions estimates do not vary
significantly for average construction groups for most alternatives. Materials
estimated for the Nevada/Utah system layout are listed in Table 4.1.2-9. One
hundred percent of the bituminous surface and concrete needed was assumed to be
processed or produced locally. Also, 100 percent of the aggregate material needed
for aggregate base, bituminous surface, and concrete material was assumed to be
excavated and processed locally.

It was assumed that 100 percent of the final material required by weight (as
discussed above) was processed, produced, or excavated during each activity. This
assumption may slightly overestimate (by no more than 10 percent) total emissions.

I 9
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Table 4.1.2-7. Acreage disturbed
per unit of DTN or
cluster road or
per shelter constructed.

Item Acreage Disturbed

DTN road 12 acres/mile of road

Cluster road 12 acres/mile of road

Shelters 10 acres/shelter

T4155/9-26-81
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Table 4.1.2-8. Excavation, production, and processing activities
required for construction of shelters, cluster roads,

and DTN roads. -

Construction Excavation, Production, and
Material Use Processing Pequired

Aggregate DTN roads Sand and gravel processing plants.

base Cluster roads Aggregate storage piles.
Stone quarrying and processing planmts.

Bituminous fTN roads Sand and gravel processing plants.

surface Aggregate storage piles.
Asphaltic concrete plants.
Stone quarrying and processing plants.

Concrete Shelters Sand and gravel processing plants.
Concrete batching plants.
Aggregate storage piles.

Stone quarrying and processing plants. 01

TI056/8=28-81

101

40

"° 0



0 0 CD ~C.

C) U-

co) 0 :)-L

C) C)

CL 00

E 0 0

C))

0 C) 14 t

0 >

U 0

.OD-

0102



Daily emission rates were determined by assuming that construction activities
will occur at an average daily rate for each construction group and construction
mode. Actual daily emission rates may vary an undetermined amount from the
average daily rate calculated here, due to operation schedule variations. The
estimated daily rates are given to indicate the potential average daily emission rate
if plants are operated at a steady rate from start-up to completion date.

Emissions are estimated considering either "no emission controls" or "probable
emission controls" applied when emission factors are given for both options. Control
techniques for the activities discussed are described in Section 5.6.

Emissions for aggregate storage piles depend largely on the size (acreage) of
the facility and on Thornthwaite's precipitation-evaporation (PE) index. The
Thornthwaite's PE index indicates the potential for soil or aggregate particles to dry
and be removed from a surface. The PE index is higher (wetter) for the Texas/New
Mexico region than for the Nevada/Utah region indicating that the fugitive dust
potential from aggregate storage piles is greater in the Nevada/Utah region.
Aggregate storage pile emissions are the only emission factors in this section that S
provide compensation for geographic variability. However, the PE index and other
geographically varying factors, such as wind speed, will affect emission rates for the
other construction activities discussed here to an undetermined degree.

Aggregate base, bituminous surface, and concrete materials required for each
construction mode are listed previously in Table 4.1.2-9. Materials handled are
multiplied by emission rates in Tables 4.1.2-10 and 4.1.2-I1 to derive M-X-specific
emission rates.

Emission rates for each construction group were calculated, assuming that
each group will have one piant of each type to handle all of the materials needed for

- that construction group and would store 100 percent of the aggregate-base material S
in piles in the area of the plants.

Total daily particulate emission rates for the local production, processing, and
excavation of materials at the Dry Lake/Delamar construction camp are given in
Tables 4.1.2-10 and 4.1.2-11 for probable-case and worst-case conditions. The

]"probable" case emissions represent effective control techniques applied to
aggregate storage piles, asphaltic concrete plants, and concrete batching plants.
"No control" case represents uncontrolled emissions for aggregate storage piles,
asphaltic concrete plants, and concrete batching plants. Sand and gravel processing
plant emissions are the same for both cases. PE index for both emissions estimates
are for the Nevada/Utah region (conservative value). Dry Lake/Delamar emission
estimates are presented as representative emission rates for most construction
groups.

Particle-size data for emissions estimates are available for aggregate storage

pile emissions. There are no data on particle size distributions for the remaining
ermssion sources discussed here. Distribution of particle sizes varies depending on
the particle-size distribution of the materials used and other factors.

Shelter and cluster road construction run concurrently for a time (one to six
months). Therefore, a cumulative worst-case emission rate will occur when shelter
construction daily emissions are added to cluster construction daily emissions during

103
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Table 4.1.2.-10. Particulate emissions for stationary sources in the Dry Lake/Delamar constructiot "
group: uncontrolled case (worst case) during period of greatest construction
activity.

I-

Uncontrolled Case

Source Material Emission Total' Daily Emission "
(tons) Rate Emissions Emission Rate

or Area (lb/ton) (tons) (tons/day) (g/sec)

Shelters (282 days)

Sand and Gravel Processing 2,99E + 05 0.11 14.95 0.053 0.67
Stone Quarrying and
Processing 2.99E + 05 1.62 231.73 0.822 25.88

Concrete Batching Plants 2.99E + 054  0.23  29.9 0.101 3.34

DTN

No construction during
this period

Clusters (216 days) 0
Sand and Gravel Processing 3,455E + 06 0.1 172.75 0.799 25.19

Stone Quarrying and
Processing 3,455E + 06 0.45 691.00 3.199 100.77

Aggregate and Storage Piles

8 a.m. to 4 p.m. 30 acres .... 7.20 226.9

8 a.m. to 4 p.m. (wind 30 acres .... 2.02 32.0
erosion only)

T4141/9-19-81
* ' S

lSame as probable case rate.
2Stone quarrying and processing for shelters involves primary crushing, secondary crushing, recrushingand screening. Emission rates for these processes range from 0.1 to 2.5 lb per ton of material.

3Value is in lb/yd (0 yd 3 approximately equal to 2 tons).

Value is in yd
* 55Stone quarrying and processing for clusters involves primary crushing and secondary screening.

Emission rates for these processes range from 0.1 to 0.6 lb per ton of material.
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Table 4.1.2-11. Particulate emissions for stationary sources in the Dry Lake/Delamar construction group:
probable case during highest construction activity.

Probable Case

Daily Eiso
Material Emission Total Diy Emission

Source (tons Rate Emissions Rate Rate
or Area) (lb/ton) (tons) (tons/day) (g/sec)

Shelters (282 days)

Sand and gravel processing 2.99E + 05 0.1 1 14.95 0.053 0.67

Stone quarrying & processing 2.99E + 05 0.4 2 59.80 0.212 6.68

Concrete batching plants 2.99E + 054  0.11 3 16.45 0.058 1.84

DTN

No construction during this period :

Cluste-s (216 days)

Sand and gravel proressing 3.455E + 06 0.1 172.75 0.799 25.19

Stone quarrying and processing 3.455E + 06 0.1 5 172.75 0.799 25.19

Aggregate storage piles
6

8 am to 4 pm 30 acres -- -- 4.32 136.3

Total 8 am to 4 pm 195.9

Aggregate storage piles
7

4 pm to 8 am 30 acres .... 0.81 12.8
(wind erosion only)

T3496/L0-2-81

1Same as uncontrolled rate.
275% effective control (w/cyclone); reduces emissions from 1.6 to 0.4 lb per ton of material.

3Control between 0.2 and 0.02 lb/yd possible; 50% control assumed.
UValue is in yd3 ( yd3 approximately equal to 2 tons). *
575% effective control reduces emissions from 0.4 to 0.1 lb/ton.
6 0% effective control possible (uncontrolled rate = 226.9 g/sec).

760% effective control possible (uncontrolled rate = 32.0 g/sec).

1 0S -
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the overlapping period. DTN construction emissions are expected to be emitted
exclusively during the approximately seven-month period prior to duster road or
shelter road construction start-up and after completion of the shelters and cluster
roads.

Aggregate Storage Operations (4.1.2.1.4) .

Emissions from aggregate storage operations consist of emissions from loading
and unloading activities, vehicle traffic, and wind erosion of the aggregate storage
pile and disturbed surfaces. The following calculations assme a 30 acre facility that
is operating between 8 a.m. and 4 p.m. From 4 p.m. to 8 a.m. only wind erosion
emissions occur.

1) based upon normal activity emission factor (5 days a week). Guideline Series,
1977, Fugitive Dust:

10.4 10.4 lbIEmission Factor* 104 1. lb5.PE 2 - 13 2 615.4 day-acre

100 100

where: PE Thornthwaite Precipitation - Evaporation Index

2) Daily emissions (over all 24 hours)
lbb

615.4 day-acre x 30 acres = 18,462 lb

* 3) Emissions 8a.m. - 4 p.m.

The following estimates of total emissions during daytime operations were
derived with the use of Table 1.1.2.3-I in USEPA Document No. 275-525, August,
1977.

Emissions from loading and unloading - 129369.5 lb _ 546.2 1b/hr
8 hr - .546'2."/""

Emissions from wind erosion 2,023.4 lb 252.9 lb/hrS 8 hr = •

total = 1,799.1 lb/hr

4) Emissions 4 p.m. - 8 a.m. 4,046.9 lb 252.9 lb/hr
Emissions from wind erosion only = 16 hr 2

5) Emission rates (g/sec) 0
I hr 5g 2.9g se8 a.m. - 4 p.m. 1,799.1 lb/hr x T6-00 x 226.9 gm/sec

360sec lb

4 p.m. - 8 a.m. (only wind erosion emissions):

252.9 lb/hr hr x 32.0 gm/secx3600 sec lb

Wind Erosion from Exposed Surface (4.1.2.1.5)

The basic equation used to calculate wind erosion losses as given in OAQPS
* Guideline Series No. 1.2-071, October, 1977 is:
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where:

E suspended particulate fraction of wind erosion losses, -4Es tons/acre/year

A portion of total wind erosion losses that would be measured as
suspended particulate

I soil erodibility, tons/acre/year
K = surface roughness factor
C climatic factor
L' unsheltered field width factor
V, = vegetative cover factor

The OAQPS Guideline Series suggests a value of 0.038 for variable A as typical
of disturbed native soil. The EPA report, "Investigation of Fugitive Dust - Sources,
Emissions and Control," May, 1973 prepared by DEDCO assumes that an aver- , of
2.5 percent of wind erosion soil losses become suspended particulates.

Variable 1, the erodibility index, has been determined for the Nevada/Utah
area and the Texas/New Mexico area using maps of soil type and a table of
erodibility index given in the EPA report, "Development of Emissions Factors for
Fugitive Dust Sources," June 1974. The soils of the Nevada/Utah deployment area
are mainly arid with clay and alkali or carbonate accumulation. However, the soil 0
texture classification may range from predominately silt, as found in the playas, to
all sand, as found in some sand dune areas. This range of soil textures presents a
spread of erodibility index from 40 to 310. The end values of this spread are
localized extremes and not truly representative of the system construction zones. A
more appropriate range of values would be 86 to 235, covering texture classes which
vary from silt aDams to fine grained sands.

The types of soil found in Texas/New Mexico are semiarid oams, loamy sands,
shallow clay loam deposits on bedrock, and arid soils with clay and alkali or
carbonate accumulation. These soil types are representative of a texture erodibility
index ranging from 35 to 150. Values ranging from 48 to 134 are assumed as
appropriate for wind erosion calculations in the Texas/New Mexico ODA.

The surface roughness factor, K, denotes the resistance to wind erosion by
ridges of given heights and spacings compared to a standard ridge height-spacing.
The factor varies from 1.0 (no reduction) for a field with a smooth surface to a
minimum of 0.5 for a field with the optimum ratio of ridge height to spacing. j- II

The climatic factor, C, is calculated as a measure of wind velocity and surface
moisture. Soil movement by wind varies directly as the cube of the wind velocity
and inversely as the square of the soil surface moisture. The soil moisture varies
directly with the amount of precipitation and inversely as the square of the
temperature. The wind velocity data is obtained from weather records. PE indexes 0 0
are used as an index of effective moisture of surface soil particles. The factor C is
therefore based on average wind velocity and the PE index. The wind value is the
corrected mean annual vind velocity for a standard height of 30 ft, and the PE is
the yearly sum of monthly values determined from precipitation and temperature
data. Garden City, Kansas is used as the standard base and the C factor for this

0 S
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area is designated as 100 percent. The expression for finding the C factor for any
other geographic location is:

V0.345 -3

(PE) e

Figure 4.1.2-1 presents climatic factors for the State of Nevada. The factors
in the deployment area range from 300 percent in the southern portion of the state
down to 20 percent in northcentral Nevada. Climatic factors for the Texas and New
Mexico areas of interest range from 50 to 200 percent. To avoid extreme values, a
range of C factors varying from 100 to 200 percent was considered as appropriate
for wind erosion calculations in the Nevada/Utah DDA. A range of 100 to
150 percent was used for the Texas/New Mexico DDA.

The unsheltered field width, L, is the unsheltered distance across a field or
strip in the direction of prevailing erosive winds. Soil flow across an eroding field is
directly related to the width of the unprotected area. Soil flow increases across the
field in the direction of the wind. When the prevailing wind is across a field or strip
at an angle, the distance the prevailing wind travels can be obtained using
Figure 4.1.2-2. The correlation between the width of a field and its rate of erosion
is also affected by the soil erodibility of its surface: the more erodible the surface,
the shorter the distance in which maximum soil movement is reached. This
relationship between the unsheltered width of a field, L, its surface erodibility, IK, 5 S
and its relative rate of soil erosion, L', is shown graphically in Figure 4.1.2-3.

If Figure 4.1.2-3 is used to obtain the L' factor, values for the variable I and K
must already be known and an appropriate value for L must be determined. L can be
determined for several different field widths depending on the type of eroding
surface being examined. Disturbed land area around a shelter construction site is S
assumed to cover approximately 10 acres. DTN roads and cluster roads are assumed
to have a disturbed surface width of 100 ft during construction. The 24 ft roadway
surface of the DTNs is paved with bituminous surfacing during operation phases.
The unsheltered distance factor, L', for a given surface in the prevailing wind
direction varies continually. To assess an average effective distance factor, it may
be assumed that in the long term, wind direction is equally distributed for all 0
surfaces. Any error attributed to this assumption would be minimized by the more
probable assumption that the surfaces are equally distributed in terms of
orientation.

If it is assumed that the eroding surfaces are essentially flat surfaces with a
maximum K value of 1.0, then the IK value would range from 86 to 235 for the ,
Nevada/Utah area, and from 48 to 134 for the Texas/New Mexico area. The average
values of L' for surfaces of specified erodibility IK, are shown in Tables 4.1.2-12 and
4.1.2-13.

The vegetative cover factor, V', is a measure of the type, quantity and
orientation of residue on a field which will reduce soil wind erosion loss. The degree l
of reduction is related to the other surface erosion variables, and V' varies from 1.0
for no cover to 0 for heavy cover (no erosion).

10
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Table 4.1.2-12. Unsheltered field width factor L' for 10-acre
plot.

L' at Different Prevailing Wind Directions 4

1K 0 =900 0=60 =30 09600 0 0 Average L' n 0

48 0.61 0.64 0.75 1.0 0.75

86 0.78 0.80 0.89 1.0 0.87

134 0.90 0.92 0.97 1.0 0.95 0

235 1.0 1.0 1.0 1.0 1.0

T3493/8-27-8 1

1 0

0
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Table 4.1.2-13. Unsheltered field width factor 12 for 100 ft.
wide DTN or cluster road.

L' at Different Prevailing Wind Directions
IK 090 =60 =00 0  Average L'

48 0.20 0.22 0.37 1.0 0.45
86 0.32 0.40 0.55 1.0 0.57 S

134 0.37 0.48 0.71 1.0 0.64
235 0.85 0.95 1.0 1.0 0.95

T3492/8-27-81I
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Table 4.1.2-14 has been prepared to present the range of erosion rates possible
in the construction areas of Nevada/Utah and Texas/New Mexico for various sizes
and types of eroding surfaces. The low rates have been calculated using minimumI
potential values of I and C, and high rates using maximum values. Factor A is
assumed to be equal to 0.025 for the disturbed soil areas, and 0.038 for gravel road
surfaces. The eroding surfaces are assumed to be essentially flat and the K value is
therefore set to 1.0. The vegetative cover factor will initially be 1.0 after
construction and slowly decreases as revegetation takes place. Since specific
information on the quantity and quality of revegetation is not available, V' is
assumed to remain constant at 1.0.

1 0
Tables 4.1.2-15 and 4.1.2-16 indicate the potential range of total suspended

particulates due to wind erosion which may occur in each construction zone of the
Nevada/Utah and Texas/New Mexico DDAs.

Construction Emission Rates of Fugitive Dust--PAL Modeling (4.1.2.1.6)
0 0

In order to address the maximum near-field TSP impacts during construction
the PAL model was run for typical construction areas. This section describes the
calculation of dust emissions due to activities in the construction areas. This
includes both dust emissions during construction of shelters, DTN roads, and cluster
roads as well as road dust from vehicular traffic over shelter spur roads, cluster
roads, and DTN roads.

Construction Areas

Assume an emission factor I & 1/2 times the AP-42 construction activity
rate, since the AP-42 rate is for medium activity level and moderate silt content.

( M-X construction is assumed to occur at a high activity level in areas of varying silt
content. A diagram of typical construction areas for which emission rates are
calculated below is given (see Figure 4.1.2-4).

Construction Activity Fugitive Dust

Emission factor: 1.5 x I9 ton of particulates/acre month of activity = 1.8
tons/acre/mo. = 0.0006 g/sec-m

Size of construction areas:

I shelter area = 10 acres
I mi segment of DTN or cluster road = 5,280 ft x 100 ft 12.1 acres

Emission rate for:
18-tnMO. dr hr 20001lb 455

Shelter .8 ton x 0 acre x x x hr 2 lb x
acre-mo x =2day x r x _= x ton

= 25.7 g/sec.

Similarly,

DTN or Cluster road - 31.2 g/sec
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Table 4.1.2-15. Total suspended particulates due to wind erosion in Nevada/Utah DDA (Page I of 2).

Miles of Road Area Disturbed Area Disturbed Suspended Particulates Suspended Particulates

No. Type or Number of During Construction During Operation During Construction During Operation
Shelters (acres) (acres) (tons/year) (tons/year)

I DTN 60 728 553 1,005 - 9,144 680 - 6,171
Cluster road 341 4,133 4,133 5,704- 5!,910 5,704 - 51,910
Shelter 253 2,530 2,530 4,731 - 29,728 4,731 - 29,728

= 7,391 7,216 11,440 - 90,782 11,115 - 87,804

2 DTN 103 4133 949 1,724 - 15,687 1,167 - 10,591
Cluster road 403 4,885 4,885 6,741 - 61,356 6,741 - 61,356 0
Shelter 299 2,990 2,990 5,591 - 35,133 5,591 - 35,133

9,124 8,824 14,056 - 112,176 13.499 - 107,080

3 DTN 94 1.140 867 1,573 - 14,318 1,066 - 9,676
Cluster road 403 4,885 4,885 6,741 - 61,356 6,741 - 61,356
Chelter 299 2,990 2,990 5,591 - 35,133 5,591 - 35,133

= 9,015 8,742 13,905 - 110,807 3,398 - 106,165

4 DTN 65 788 599 1,087 - 9,897 737 - 6,685
Cluster road 34 4,133 4,133 5,704 - 51,910 5704 - 51,910
Shelter 253 2,530 2,530 4,731 - 29,728 4,731 - 29,728

= 7,451 7,262 11,522 - 91,535 11,172 - 88,323

5 DTN 88 1,067 811 1,472 - 13,402 998 - 9,051
Cluster road 279 3,383 3,383 4,669 - 42,490 4,669 - 42,49C
Shelter 207 2,070 2,070 3,871 - 24,322 3,871 - 24,322

= 6,520 6,264 10,012 - 80,214 9,538 - 75,863

6 DTN 108 1,309 995 1,806 - 1,441 1.224 - 11,104 0
Cluster road 403 4,885 4,885 6,741 - 61,355 6.741 - 61,355
Shelter 253 2,530 2,530 4,731 - 29,728 4,731 - 29,728

= 8,724 8,410 13,278 - 107,524 12,696 - 102,187

7 DTN 82 944 755 1,372 - 12,485 929 - 8,426
Cluster road 310 3,758 3,758 5,186 - 47,200 5,186 - 47,200
Shelter 230 2,300 2,300 4,301 - 27,025 4,301 - 27,025

= 7,052 6,813 10.859 - 86,710 10,416 - 82,651

8 DTN 82 994 755 1,372 - 13,485 929 - 8,426
Cluster road 310 3,738 3,758 5,186 - 47,200 5.186 - 47,20r,
Shelter 230 2,300 2,300 4,201 - 27,025 4,301 - 27,025

= 7,052 6,813 10,859 - 86,710 10,416 - 82,651

9 DTN 100 1,212 921 1,673 - 15,223 1,133 - 10,278
Cluster road 527 6,388 6,388 8,815 - 80,233 8,815 - 80,233
Shelter 391 3,910 3,910 7,312 - 45,942 7,312 - 45,942

11,510 11,219 17,800 - 141,398 17,250 - 136.453 •

T5745/10-2-81
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Table 4.1.2-15. Total suspended particulates due to wind erosion in Nevada/Utah DDA (Page 2 of 2).
I

o-ie Erosion Area Miles of Road Area Disturbed Area Disturbed Suspended Particulates Suspended Particulates
Troe or %umber of During Construction During Operation During Construction During Operation

N- Type Shelters (acres) (acres) (tons/year) (tons/year)

DTN 98 1,188 903 1,639 - 14,921 1,11 - 10,077
Cluster road 434 5,260 5,260 7,259 - 66,066 7,259 - 66.066
Shelter 368 3,680 3,680 6,882 - 43,240 6,882 - 43.240

10,128 = 9,843 = 15,780 - 124,227 15,252 - 119,383

11 DTN 45 546 415 753 - 6,858 510 - 4,631
Cluster road 248 3,006 3,006 4,148 - 37,755 4,148 - 37,755
Shelter 184 1,840 1,840 3,441 - 21,620 3,441 - 21,620

5,392 = 5,261 = 8,342 - 66,233 8,099 - 64,006

12 DTN 68 824 626 1,137 - 10,349 770 - 6,986
Cluster road 248 3,006 3,006 4,148 - 37,755 4,148 - 37.755
Shelter 184 1.840 1,840 3,441 - 21,620 3,441 - 21,620

£ 5,670 5,472 14,198 - 69,724 8,359 - 66,351

13 DTN 103 1,249 949 1,724 - 15,687 1,167 - 10,591
Cluster road 589 7,140 7,140 9,853 - 89,678 9,853 - 89.679
Shelter 437 4,370 4,370 8,172 - 51,348 8,172 - 51,34,

12,759 12,459 32,208 - 156,713 19,192 - 151.61?

14 DTN 74 897 682 1,238 - 11,266 839 - 7,611
Cluster road 186 2,254 2,254 3.111 - 28,310 3,111 - 28,310
Shelter 138 1,380 1,380 2,581 - 16,215 2,581 - 16,215

4,531 4,316 6,930 - 62,721 6,531 - 52,136

15 DTN 72 873 664 1,205 - 10,965 817 - 7.41J S S
Cluster road 279 2.897 2,897 3,998 - 36,386 3.998 - 36,386
Shelter 207 2,070 2,070 3,871 - 24,322 3,871 - 24.322

5.840 5 5,631 9.074 - 86,378 8,686 - 68.118

" 16 DTN 56 679 516 937 - 8,528 635 - 5.75c)
Cluster road 186 2,254 2,254 3,111 - 28,310 3,111 - 28.31r.
Shelter 138 1,380 1,380 2,581 - 16,215 2,581 - 16.215

4.212 4,150 = 6,629 - 53,053 6,327 - 5G.284
17 DTN 80 969 736 1,337 - 12,171 905 - 8.214 •

Cluster road 310 3,758 3,758 5,186 - 47,200 5.186 - 47.200
Shelter 230 2,300 2,300 4,301 - 27.025 4,301 - 27,02-

7.027 6,794 = 10,824 - 86,396 10,392 - 82,439

18 DTN 80 970 737 1,339 - 12,183 907 - 8,225
Cluster road 403 4,885 4,885 6,741 - 61,356 6,741 - 61.356
Shelter 299 2,990 2,990 5,591 - 35,133 5,591 - 35,133

8,645 8,612 13,671 - 108,672 13.239 - 104,714

T5745/10-2-81

Best case values assume a climatic factor, C', of 100 percent and soil erodability index, ', of 86 tons/acre/year. %Iorst case values
assume C' 200 percent and I 235 tons/acre/year. See Table 4.1.2-14 for erosion rates.
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CLUSTER ROAD
SEGMENT: TYPE 2

DTNSEGMENT:
TYPE 2

CLUSTER ROAD SHELTER AREA
UNDER CONSTRUCTION UNDER CONSTRUCTIONSHELTER

SPUR ROAD
SEGMENT

DTNDSEGMENT:T
TYPE 3

SEMNT: TYPE 1 '

DTN SEGMENT: -

* 0

CONSTRUCTION
CAMP

TYPEI .

3093-A

Figure 4.1.2-4. Diagram of road segments analyzed for PAL
modeling.
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Assumptions:

o 22 construction days per month
o 8 construction hours per construction day
o 100 ft wide section disturbed for DTN or cluster road construction

Vehicular Road Dust on the Roads to Construction Areas

I mi segment of shelter spur road

o This is a road segment which connects the shelter construction area to
the cluster road system

o Peak daily vehicle flow over segment (based on equipment estimates for
shelter construction)

Emission rates (g/sec, averaged over an 8-hour day)

EAmg I 32-ton truck trip per day 0.101 I S
25 concrete truck trips per day 0.840
1 semi-truck trip per day 0.101
20-passenger vehicle trips per day 0.448

1.490 ton/day = 46.9 g/sec

* = 0.0291 g/sec/m

Assumption:

o One shelter area will handle I concrete truck approximately every 20
minutes

1-mile segment of cluster road (TYPE 1)

o This is a completed cluster road segment which handles traffic flow from
the shelter construction areas out to the main DTN network.

o Peak vehicle flow over segment (based on equipment estimated for
shelter construction)

Emission rates (g/sec, averaged over an 8-hour day)

Three 32-ton truck trips per day 0.303
* 100 concrete truck trips per day 3.360

Two semi-truck trips per day 0.202
100 passenger vehicle trips per day 2.240

6.105 ton/day = 192.3 g/sec

= 0.1195 g/sec/m

Number of concrete truck trips per day for shelter construction has been ____

estimated from materials-use figures for a typical construction group as follows-

2.99 x 105 cu yd of concrete shelter construction period concrete truck
4 shelter construction period x 282 days x 12 cu yd

121
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88 concrete truck trips/day (average rate)

Assume 4 shelters under simultaneous construction with 25 trips per day to each and
a peak total flow of 100 trips/day:

I mi segment of cluster road (TYPE 2) _ 0

o This is a completed segment of cluster road which handles traffic from
the active cluster road construction area to the main DTN network.

o Peak daily vehicle flow over segment (based on equipment estimates for
cluster road construction):

2 tank truck trips per day 0.179
200 off-road truck trips per day 8.960
I semi-truck trip per day 0.101
75 passenger vehicle trips per day 1.680

10.920 ton/day = 344.0 g/sec

= 0.2138 g/sec/m

(Emission rate is based on a worst-case vehicle emission factor of 0.0112
ton/vehicle mile. For suspended dust only multiply all numbers by 0.62.)

* 0

o Number of off-road truck trips per day for cluster road construction has
been estimated from materials-use figures for a typical construction
group as follows:

3.29 x 106 cu yd of aggregate cluster construction period off-road truck
construction period cluster x 216 days 40 cu yd

380 off-road truck trips/day (average rate)

o Assume that there are two separate cluster road construction areas operating
simultaneously with a peak daily flow of 200 trips/day in each.

I mi segment of DTN road (TYPE I)

o This is a spur segment of OTN road which handles traffic from the shelter
construction areas to the main DTN network (could also be the main network
segment with no other traffic).

0 Emission rates and assumptions are same as for "cluster road segment - TYPE
I" = 192.3 g/sec.

I mi segment of r)TN road (TYPE 2)

o This is a spur segment of T)TN road which handles traffic from the cluster
road construction areas to the main DTN network (could also be a main
network segment with no other traffic).

*0 0
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o Traffic flow on this segment is essentially a doubling of "cluster road seg-
ment - TYPE 2" traffic, except that tank truck trips and semi-truck trips
are limited by the vehicle allocation numbers.

o Peak daily flow over DTN segment (TYPE 3)

Three 32-ton truck trips per day 0.303
3 tank truck trips per day 0.269
4 semi-truck trips per day 0.404
100 concrete truck trips per day 3.360
400 off-road truck trips per day 17.920 0
500 passenger vehicle trips per day 11.200

=. ton/day 1054.0 g/sec

= 0.6551 g/sec/m

(Emission rate is based on a worst-case vehicle emission factor of 0.0112 ton/vehicle
mile. For suspended dust only multiply all numbers by 0.62.) S

NOTE: Peak daily flows for all previous line source segments do not include
watering vehicles. All emission rates for road segments are based on a worst-case
vehicle emission factor of 0.0112 ton/vehicle/mi (see Section 4.1.2.1.1). No
mitigations have been applied. Addition of watering trucks and other personnel
vehicles to DTN segment flows could increase vehicle numbers and emission rates by S
a factor of 6. Application of mitigation measures could reduce emission rates on
DTNs by a factor of 10.

Construction Emission Rates of Fugitive Dust - IMPACT Modeling (4.1.2.1.7)

In order to use the IMPACT model to estimate the air quality impacts during 5 O
construction, inventories of construction- related fugitive dust sources were
assembled. These inventories were based on the calculations appearing in
Sections 4.1.2.1.1 through 4.1.2.1.6. An example inventory, for Dry Lake-Delamar
Valley appears in Table 4.1.2-17. This table indicates the emission rate for each
construction activity or source using best-case and probable-case assumptions.
Probable-case emission rates were used as model input for the IMPACT model runs. • S
Results of the IMPACT modeling appear in Section 5.1.5.

Combustion-Related Vehicular Emissions (4.1.2.2)

Motor vehicle emissions from M-X construction activities were examined as
potential sources of air quality degradation. The pollutants of concern emitted by • 0
combustion processes a-e particulates, carbon monoxide, nitrogen oxides, sulfur
dioxide, and hydrocarbons. In addition, ozone and other oxidant pollutants are
formed when nitrogen oxides and hydrocarbons react photochemically in the
presence of sunlight.

The major source of the vehicle emissions associated with the construction S 0
activities is the operation of heavy-duty diesel-powered vehicles. Emission factors
for various types of heavy-duty diesel-powered construction equipment have been
determined by the EPA (1976) and are listed in Table 4.1.2-18. The factors listed
for each pollutant type are given in units of tons of pollutants emitted per hour of
vehicle operation. A normal construction day is assumed to be eight hours. The

1 2
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Table 4.1.2-17. Summary of construction-related dust emission rates in a representative d~ploy-
ment area valley with a construction camp: the Dry Lake-Delamar Valley
(Page I of 2).

Activity or Source Worst Case Pate Probable Case Z'ate
(tons/day) (tons/day)

DTN construction road dust 172.6
3  

48.94 ."

Cluster road construction road dust 284.0 80.4

Shelter construction road dust 94.53 26.7k

DTN construction activities l.89 1.356

Cluster road construction activities 23.6
5  17.76

Shelter construction activities 7.4 5 5.66

Sana and gravel processing for DTN road base 0.37 0. 37

Sand and gravel processing for cluster road base 0.87 0.87

Sand and gravel processing for shelters 0.057 0.057

* Sand and gravel processing for DTN bituminous surfacing 8.87,8 8.8 7,8

Stone quarrying and processing for DTN road base 1.19 0.2810

9 1
Stone quarrying and processing for cluster road base 3.2 0.810

Stone quarrying and processing for shelters 0.$2 9 0.21 10

Stone quarrying and processing for DTN bituminous 35.2 '9 8.8 8,10

surfacing

Asphaltic concrete plant 7,918.08,11 29.88.12
13 14

Concrete batching plant 0.1 0.01
15 1

Aggregate storage piles for DrN, cluster road, and 9.23 5.1316
shelter material

Wind erosion from disturbed surfaces and roads 168.017,18 168.017, IS

T4150/9-16-81

1
worst case emissions indicate no mitigation measures applied. The probable case emission
rates represent the emission rate possible, according to published emission factors, using
all reasonable mitigation.

2
Pates are reported as average values over the lifetime of the construction activity.

3 Emission factor = 22.4 lb. of dust per vehicle per mile traveled (factor calculation assumes
20 percent silt content in road material, 45 mph average speed, and 29 construction days
per year with 0.01 in. or more rainfall).

4
Emission factor = 12.7 lb. of dust per vehicle pcr mile traveled (factor calculation assumes
12 percent silt content in road material, 45 mph average speed, and 47 construction days
per year with 0.01 in. or more rainfall). Watering used as control measure and assurned to
be 50 percent effective.

124-
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Tiole 4.1.2-17. Summary of construction-related dust emission rates in a representative
deployinent area valley with a construction camp: the Dry Lake-Delamar
Valley (Page 2 of 2).

5
Emission rate = 1.8 tons of dust per acre of constru'ion per month of activity. No control
measures.

6
Emission rate = 1.35 tons of dust per acre of construction per month of activity. Watering
used as control measure and assumed to be 25 percent effective.

7
Emission factor = 0.1 lb. of dust per ton of material processed.

8 Value is total emissions of dust in tons. (Rate unknown because time period for process unspec-

ified.)
9 Emission factor = 1.6 lb. of dust per ton of material produced. No control measures.

10 Emission factor = 0.4 lb. of dust per ton of material produced. Cyclone collectors and fabric
filters can provide 75 to 99 percent control. 75 percent control assumed in this example.

I IEmission factor = 45.0 lb. of dust per ton of material processed, No control measures. (Rate
unknown because time period for process unspecified.)

* 1 2 Emission factor = 0.04 lb. of dust per ton of material processed. Orifice-type scrubber used
as best control available. (Rate unknown because time period for process unspecified.)

3 
Emission factor = 0.2 lb. of dust per cubic yard of material produced. No control measures.

14Emission factor = 0.02 lb. of dust per cubic yard of material produced. Enclosures, filters,

and watering used as control measures.
15Emission factor = 615.4 lb. of dust per acre of storage per day. No control measures.
16 Emission factor = 342.0 lb. of dust per acre of storage per day. Water applied to storage

yard traffic areas and chemical stabilizers used on storage piles as control measures.
1 7

Emission factor = 6.0 tons of dust per acre of roadway per year (DTN and cluster roads).
1 8 Emission factor = 9.1 tons of dust per acre of native soil disturbed per year (shelter areas).

T i 50/9-16-8 I
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Table 4.1.2-18. Emission factors for diesel-powered construction
equipment. From DPA (1976).

E.' SS .- 7'

NS.:T~ R 1':1_ YATCx

49.-

3.3.
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total number of construction days as well as the number and types of vehicles to be
used can be determined from the construction schedule (Table 4.1.1-1) and
equipment usage lists (Tables 4.1.1-2 through 4.1.1-4). The construction schedule
presented is for full deployment in Nevada/Utah with the initial construction effort
commencing in group no. 11. Maximum daily equipment use is assumed to be similar
for any given group area regardless of the system deployment alternative. Daily
emission rates for each pollutant and vehicle type can be determined by multiplying
the emission factor (from Tables 4.1.2-18 and 4.1.2-19) by the number of vehicles
and by the hours of operation. The daily emission rate is then multiplied by the
total number of construction days to yield the total amount of emissions
(Table 4.1.2-20 through 4.1.2-34).

The emissions from other vehicles used to support the construction activities
(semi-trailers, carry-alls, water trucks, etc.) can be calculated in the same manner
using the emission factors listed in Table 4.1.2-19. The factors listed are mean
value emission rates based on Federal Testing Procedure (FTP) conditions. The FTP
conditions under which the light-duty vehicles were tested are as follows:

1. Ambient temperature = 750F average (68°F - 86°F)
2. Absolute humidity = 75 grains
3. Average speed = 20 mph, 18 percent idle operation
4. Average cold operation = 21 percent
5. Average hot-start ope:ation 27 percent
6. Average stabilized operation 52 percent
7. Air-conditioning not in use
8. Vehicle contains driver only
9. Vehicle is not pulling a trailer

10. Vehicles receive typical in-use maintenance.
g I.

The testing for heavy-duty vehicles differed only in that 100 percent stabilized
operation was used, and normal vehicle loading was allowed for.

For scenarios which vary from the FTP conditions, correction factors may be
applied. Corrections are best handled by use of a computerized model, MOBILE 1,
available from the U.S. Environmental Protection Agency. For present purposes,
however, the mean value emission rates were considered as adequate. The rate for
a particular pollutant and vehicle type was multiplied by the number of vehicles and
by the miles per day of travel to determine a daily emission rate. The daily rate
could then be multiplied by the number of construction days to determine total
emissions. Summary tables of the emission rates are presented in Tables 4.1.2-35
through 4.1.2-39. P 0

Power Generator Emissions (Gaseous and Particulate) (4.1.2.3)

Emissions from the power generators located at concrete batch plants,
asphaltic concrete plants, and sand and gravel processing plants are included in
Tables 4.1.2-40 through 4.1.2-45. Power generator emissions are calculated by
considering the fuel needed to process or produce the required materials at each
facility. Fuel use is multiplied by emission factors for each pollutant
(Table 4.1.2-46) to obtain the total emission value. Daily emission rates are
calculated by dividing the total emission value by the construction days. Power
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Table 4.1.2-20. TSP motor vehicle emissions associated

with DTN construction.

DISTANCE EMISSION
TRAVrlEO FACTOF 9(5Q(1551085 TEITSI.NUMBER NUMBER OF PE DAY TOTAL

SEGMENT VEHICLE iF au/day (ki/da'.' x 
- 

e CONSTCIO J EMISSIONS

OR toE TYPEoCnS DAYS tons (tonnes)
OPERATING TIME OR tons (tonnesl (3.) x (4.) x (5. x(6., .

hr/day tonshr (tonnes/h) (3.' x (4.) x (5.)

I Spray truck 2 20 (12' 0.23 (0.341 58t 0.01 (0.01) 0.1 (0.1)

Se m 1 500 (3111 0.24 (0.35) 586 0.12 (0.111 0.7 (0.6)

Tank truck 3 500 (311) 0.23 (0.34) 586 0.35 (0.321 2.0 (1.81

Water Truck 170 160 (99) 0.23 (0.34) 586 6.26 (5.68) 36.7 (33.3)

Carry all 3 20 (12) 0.03 (0.04) 58t 0.00 (0.00) 0.0 (0.0)

30-ton truck 32 240 (149) 0.24 (0.35) 586 1.84 (1.67) 10.8 (9.8)

Off road truck 39 8 12.8 (11.6) 586 3.99 (3.62) 23.4 (21.2)

D-5 dozer 11 6 6.25 (7.48j 586 1.12 (1.021 6.6 (6.0)

12-G grader 44 8 3.05 (2.77) 586 1.07 (0.9') 6.3 (5.7)

Backhoe 3 8 8.60 (7.801 586 0.21 (C.19 1.2 (1.1)

641-B scraper 23 8 20.3C (16.41 58t 3.74 (3.39) 21.9 (19.9)

comepactor 5 8 2.50 (2.27, 586 0.00 (0.91) 5.9 (5.41

Pipelayer 3 8 6.95 (6.30) 586 0.17 (0.15! 1.0 (0.9)

Paver 4 8 2.50 (2.27 58E 0.08 (0.07' 0.5 (0.5)

Roller 8 I 6 2.50 (2.21) 586 C.16 (0.15, 0.9 (0.8

Sub-
Total 402 20.12 (18.251 118.0 (107.0)

2 Spray truck 2 20 (121 0.23 (0.34) 564 0.01 (0.01 0.1 (0.1

Semi 1 500 (311) 0.24 (0.35 564 0.12 (0.11) 0.7 (0.6)

Tank truck 3 500 (311) 0.23 (0.34' 564 0.35 (0.32) 1.9 (1.7)

Wat. truck 130 160 (99) 0.23 (0.34) 564 4.78 (4.34) 27.0 (24.5)

Carry all 3 20 (12 L.03 (0.04) 564 0.00 (0.00) 0O (0.0)

30-ton truck 24 240 (149) 0.24 (0.35) 564 1.38 (1.25' 7.8 (7.1)

Off road truck 31 8 12.80 (11.60 564 3.1- (2.88 17.9 (16.2)

D-5 dozer 13 8 8.25 (7.48) 564 0.86 (0.78) 4.8 (4.4)

12-G grader 34 8 3.05 (2.77) 564 0.83 (1.75 4.7 (4.3)

Backhoe 2 8 6.60 (7.60 564 0.14 (0.13) 0.8 (0.7)

641-B scraper 18 6 20.37 (16.41) 564 2.92 (2.65) 16.5 (15.0)

Compactor 38 -.50r (2.2,) 564 0.7k (2.69 4.3 (3.9'

ppelayer Z 8 6.95 (6.30) 564 0.11 (0.11 O.k (0.5,

Paver 3 6 2.50 (2.2') 564 C.06 (0.05) 0.3 (0.31

Roller 6 6 ,.S0 (2.2' 564 C.12 (C.11) 0.7 (0.61
Sub-Toa 110 15.61 (14.161 88.1 (79.9)

Spray truck 2 27 (12 , .2 (C.34, 566 0.01 (0.01) C.1 (C.I)

Semi 1 500 (3111 C.24 (C.35 58( -. 12 (C.11 0. (0.6)
Tank truck 3 507 31 1.3 7 ,.34) 56E 0.35 (0.321 2.0C (i.8'

Water truck 149 161, 99. C.23 11.34 58C 1.80 (1.63, 10.6 (9.(

Carry all 3 20: (12 7.03 7,. 74 '8, 0.01 (C.00 0.C (1.0.

30-tor. truck 7' 2,0 (149, 1.24 ' .I"5 58E 1.5E (1.41 9.1 (8.3

Off-road truck 34 6 1.80 11-.60 586 3.46 (3.16) 20.4 (06.5

iD-5 dozer 15 6 ' .25 <".46 58( 0.99 (7.90' 5.8 (5.3

02-G grader 39 8 3.07 2.7 586 0.95 (0.86' 5.6 5.1.

Backhoe P 6 6.60 17.S1. 58 0.14 (0.13' 0.6 (7.7

641-B scraper 12 .7IF 41 58, 3.25 i2.95 19.0 2. (.( 4

Coa-pactor 44 6 .5 12.. 586 0.88 (1.80 1.2 (4.

Pipelayer 8 6 6.9S E6.)0 566 C.117.10' 7. 7.6

Paver 3 2.57 (2.2" 50 ,0k (7.0 51 C.4 (2.4

Rol1 er - 5.5" C2.2" 7.14 12.13, 7.6 2 .

T*tal' 351 13.84 (12.55) . -3.6

i Spray truck 2 2C (12' 7.23 (1.34' 5 7 0.21 (C.20 '.7 (7.7.

iSen 2 5)1 ;311 7.24 (1.35) Sr 0.0: (.1' ..t 17.5

Tan truc, 3 507' 1321" 34 7.37 (7.32 .. (2.5

water tr c I 5 160 ) 9' . 29.2 .26.4)

Carry all 3 27 12 ' 04. 5 .1 (.

3-to, truc 2 24 (14 4 3
,  

I (i51 6.4 7

7ff-road truck 3' 8 . (6.4 it.-
0-5 dozer it 9 I .i Is II* .'r ~ u 5.7. 4.6

12-7 grader 4I . .4.5'

Backhoe 1 ' I .' - 8 ' 1 ' .7 '7.9

.41-- scra-per .5 44: i".4

7ompactor 4 4.t (4.2
ipelayer . .' S.-.

F a v e r 4 . .".. 4 1 .4

Sub-

Total 43( 'SR4.4 .4'

'Al vehicles are diesel rweed e e t carr,-a ls. 12.
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Table 4.1.2-21. TSP motor vehicle emissions associated
with cluster road construction.

ST dAaCE EM:SSION FACTEISSIN 'S

N02 F I It-rineMPS£. OF PER DAY X 10c- EMISSIONS

NF " o smV( o n s/M O S T U T O t o n s ( t o n n e s 'i t o n s ( t o n n e s ,

NTHIC I~z CPERATING TII DAYS (3.) x (4. x (5., (3.' x (4.) x (S., x (6.tons,,hr (tonnes/hr)
nr,'day

Sem 2 5 C t311 C.24 (0.35' 25 2 1.24 (C.22) 2.6 (2.5)

Tank ruck 50, (311 0.23 (C.34) 2251 C.35 (2.32) 4.C (3.6)

Water truo k 23 160 (99 2.23 (2.34, A 15 8 .5- ( -." ' 98 . (89.5)

2r a.2 (12, C.03 (2.04 C. (2.0c CC ((.0)
of-road truc 6 12 6 14.6 1152 ,48 (E.78 86., (78.0.

t4 - scraper C2.3 (18.41 2151 1.32 (1.16 15.C (13.6

doer S ( 6.25 ("48 81C2 .66 (2.78 9.9 (9.0

3 rader 4 6 3.0 C2.'7 115 2.96 (2.89' .12.2 (12.2-

Back o e 6.6L _380' 752 .54 (2.31' 4.1 (3.6'

Sreader C 6 2.52)2.2 , 1151 2.02 (2.02 0.2 (C.2'
Compacto s 2. S 2.27 2151 1.2 2.11 14. (12.-,

PIpelayer 5 6 .9 0 ( .3 ' 1151 C.26 ( .25! 3.2 2.9

4t.1 452 21.64 (i9.63 249.C (225.8'

2 Seorl I 50 (311 -.24 (.3 934 0.12 (1.11. 1.1 (1.01
Ta n., truck .2 ( ',4: 934 0.35 (3.2 1.2 (2.9)

Water truck 1"9 162 (99 .23 .2.34 q34 6.59 (5.981 61.5 (55.8)

Carry all 4 2 12 2 (1. 4 934 2.-0 (0.0c' 0.1 (0.0)

Off-road truck 56 6 1 -. 8' 12 t 6 934 5.73 (5.21' 53.6 (48.6)

641-8 scraper P 232 (16.42 34 1.14 (1.03) 11.6 (9.6'

D-5 dozer I0 P 6.20 ) .48' 934 C.66 0.62 6.2 (5.61

1 - grader 3L 6 6.62 1.82 934 Z.06 (1.87' 19.3 (17.5) * 0
Backhoe 4 E 2.02 22.2 934 C.06 ( 0. C.7 (0.6)

Spreader 1 6 2.5 (2.21 934 2.02 (2.02) 0.2 (0.2)

Compactor 4 6 2.52)2.2- 934 2.94 (0.85) 8.8 (8.0(

F5pelayer 4 6.95 ic.32 934 1.22 (0.20) 2.1 (1.9)

Total 346 i7.91 (16.24) 167.3 (151.7)

I Se m 2 52.2 311 2.24 (2.35 826 0.24 (3.22) 2.0 (1.8)

Tank tiuck 3 5 C '311' C.23 .34' 82f 1.35 (7.32 2.9 (2.6)C 1q 7.0 .1 6. '62
Water trucs 2204 1-) .99 2.23 (2.34 86 51 (6.81) 62.0 (56.2)

1arry-all 0 5 22 .. D2 2.34 82f 0.02 (C.00) 0.0 (0.0)

2,ff-road truck ,4 .8r, (1.6,' 82 6.5! (5.94' 54.1 (49.1)

641-B scraper - 2-.3: (16 .41 826 1.1 (i.03' 9.4 (8.5)

E-0 dozer 2 6 5 49 82 1.9 (-.71E 6.5 (5.9)

I-G qrader 35 ( .8 , 826 2.41 (2.19) 19.9 (18.0i

Back oe 4 . 82 K 0.08 (1.17' 0.' (0.6(

Spreader . 52 826 0.02 (C.02) 0.2 (1.2,

Compactor 5! . 82. 5.06 (2.96 6.8 (8.0)
(roelayer 4 * 5 5 ( 3'' r26 0.22 (2.200 1.8 (1.6) •

Sub -

Total 304 20.3- (18.48 168.3 (152.6)

4 Semi 2 532 '312 2.24 (2.31. 95v 0.24 (0.221 2.3 (2.1!

Ta n. truck 5r 11,i C.23 (,.34' 95t C.35 (C.32' 3.3 (3.0)

Wate- truc6 21 Or) '9" 0.23 ('.34 0s5 (95 (C.81 71.C (66.9'

Carr -al2 2( .. 2.23 ( 0.,5 0.0c (0.0c 0.0 (0.01

2ff-road truck 6 12.8c (11.6, 956 6.86 (6.22 65.6 (59.5)

641-B scraper 8 6 22.3 (18, 42' 95t 1.3C (1.18) 12.4 (11.2' p
2 - do z e" 2. 6 6.25 1 .46 956 0.86 (0.78) 6.2 ( ?.4)

grader 3 6 8.6c (> .0' 956 2.55 (2.31) 24.3 (22.0

Backone 4 8 2.5, (2.-' 956 0.08 (C.07) 1.8 (0.7

Spreader 1 6 2.5, (2.27' 5t 0.02 (0.02) C.2 (0.2

Compactor E- 2.52 (2.2 ) 95( 1.14 (1.03 ' 1C.9 (9.9'

P'- elayer 4 P C.95 (C.32' 956 C.22 (2.20. .1 (1.9"
0'b-

ca. 42' 201. 19.56 23C.1 (18 .-

* a , 81.4" (-3.91' 9.7 1.2

A, r7o ar 2ise pwere! eace), I arr-adll 1113
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Table 4.1.2-22. TSP motor vehicle emissions associated

with shelter construction.

34 6 ..

DISTANCE EMISSION FACTOR EMISS1OtNi TOTA:

NUBR TRAVELED N 10 NUMBER OF PER DAY X 10
-  

EMISSIONS

SE0GM.ET VEHICLE mi/day (km/day) tons/mi (tonnes.'kml CONSTRUCTION tons tonnes' tons (tonnes)

NUMBER TYPE 0 DAYS (3.) x (4.) x (5.) (3.)X(4.)X(5.)X(6.)
UOPERATING TIM tons/hr (tonnes/hr)

hr/day

32-cor, truck 3 500 (311: 0.24 (0.35) 1239 0.36 (0.33) 4.5 (4.1)

Concrete truck 50 150 (93) 0.18 (0.26) 1239 1.35 ,1.22) 16.7 (15.1)

Semi 2 50C (3110 C.24 (0.351 1239 0.24 (0.22) 3.0 (2.7)

Water truck 224 16C (99' 0.23 (0.34) 1239 8.24 (7.47) 102.1 (92.6)

Carry-all 3 20 (12) 0.02 (0.04' 1239 0.00' (0.00 0.0 (0.0

Flatbed truck 12 20 (12' C.23 (C.34, 1239 0.0( (0.05) 0.7 (0.6)

D-; dozer 10 6 8.25 '.48) 1239 0.6E (0.60) 8.2 (7.4)

Compactor 6 2.50 2.27' 1239 0.0k (0.05) 0.7 (0.61

D-9 with ripper 4 6 3.05 (2.71) 1239 0.06 (0.09. 1.2 (1.1)

641-B scraper E 6 20.30 (18.41) 1239 0.9- (0.88' 12.1 (11.0)

12-G grader 6 3.05 (2.7) 1239 C.05 (0.05) 0.6 (0.5)SubS
Total 319 12.09 (10.97' 149.8 (135.9)

32-tot truck 3 50C (311 0.24 (0.35) 1.73 0.36 (0.33 4.2 (3.8)

Concrete truck 39 150 (93 C.18 (0.26) 1173 1.05 (0.95) 12.4 (11.2)

Semi i 50C (311) 0.24 (0.35) 1,73 C.12 (0.11; 1.4 (1.3)

Water truck i'i 16, (99' C.23 (0.34) 1173 6.29 (5.71 73.8 (66.9)

Carry-all - 20 (121 0.03 (0.04) 1173 0.0C (0.00) 0.0 (0.0)

Flatbed truck 1' 20 (12) 0.23 (0.34) 113 0.05 (0.05) 0.5 (0.5)

D-5 dozer - & 8.25 (7.48) 1173 0.4E (C.42' 5.4 (4.9 0
Compactor 8 2.50 (2.27) 1173 C.04 (0.04) 0.5 (0.5)

r-9 with ripper 4 8 3.05 (2.77) 0173 0.10 (0.09) 1.1 (1.0)

641-B scraper 5 8 20.30 (18.41) 117? 0.81 (0.73) 9.5 (8.6)

12-G grader 1 8 3.05 (2.77) 1173 0.02 (0.02) 0.3 (0.3)

Sub-
Total 245 9.30 (8.44) 109.1 (99.0)

32-tot truck 3 50C (311' 0.24 (0.35) 1043 0.36 (0.33) 3.8 (3.4) 0

Concrete truck 44 150 (93) C.16 (0.26) 1043 1.19 (1.08) 12.4 (11.2)

Semi i 500 (311' 0.24 (0.35) 1043 0.12 (0.11) 1.3 (1.2)

Water truck 196 160 (99, 0.23 (0.34) 1043 7.21 (6.54) 75.2 (68.2)

Carry-a!. . 20 (12) 0.03 (0.04' 1043 0.00 (0.00' 0.0 (0.C)

Flatbed truck i 20 (12; 0.23 (0.34) 1343 0.05 (0.05) 0.5 (0.5)

D-5 dozer 6 8 8.25 (7.48) 1043 0.53 (0.48) 5.5 (5.0)

ompactor 8 6 2.50 (2.27) 1043 0.04 (0.04) 0.4 (0.4,

D-9 with ripper 4 6 3.05 (2.77 1043 0.1c (0.09) I.C (0.9-

641-B scraper 5 8 20.30 (18.41' 1043 C.81 (0.73) 8.5 (7.7'

12-0 grader 6 6 3.00 (2.7-) 1043 0.02 (C.02) 0.3 (K.3'

Sub-

Total 277 10.43 (9.46) 108.9 (98.8)

4 32-ton truck 3 500 (311, C.24 (C.35) 104 3 C.36 (.33' 3.8 (3.4'

Concrete truck 47 150 (93 0.18 (0.26, 1043 1.2" (1.15 13.2 (12.0'

Semi 1 500 (311, 0.24 (0.35' 1043 C.12 (0.11' 1.3 (1.2'

Water truck 208 16, (99 0.23 (C.34 1043 -.61 (6.94' 79.8 (72.41

Carry-all 3 2C (12) 0.03 (0.04' 1043 0.00 (C.001 C.0 '0.C) -

Flatbed truck 11 2, (12) C.23 (G.34) 1043 0.05 (0.05) 0.5 (0.5,

D-5 dozer 9 8 8.25 (7.48' 1043 0.59 (0.54) 6.2 (5.6)

Compactor 3 8 2.5c (Z.27' 1043 0.06 (0.05) 0.6 (0.51

c-9 with ripper 4 1 3.05 -77 1043 0.10 (0.09) 1.0 (0.91

641-P scraper 8 8 20.30 (18.41' 1343 0.97 (0.88) 1C.2 (9.31

12-G grader 1 P. 1043 0.02 (0.02' 0.3 (0.3'

Buba 29( 11.19 (10.15) 116.9 (108.0'

Tota 1 43,01 (39.01 484.- (439,6

'All ver, j..es are diesel powere- ex-et art-ails.
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Table 4.1.2-23. NOx motor vehicle emissions associated
with DTN construction.

- 4 6

DISTANCE TRAVELED --(2SS1. FAC.. TO E24ISSIONS . TOTAL
., k 'dayj x lc

- 
- NU MER OF PER DAY X110 D 4ISSIO S

SEMENT VEHICLE NUMBER OF OF tons/il 1tonnes/(6. CONSTRUCTIO( tons (tones) tons (tonnes)
NINBEP TYPE VEHICLES OPERATING TIME 0, A

h DAYS (3. X(4.)X(5.) (3.)X(4.)X(5.)X(6.)

Spray Truck 2 20 (121 2.19 (3.20) 586 0.09 (C.08) 0.5 (0.5)
Se"! 1 50C 3111 2.19 (3.20) 586 1.11 (1.01) 6.4 (5.8)
Tank Truck 3 500 (311; 2.19 (3.20 586 3.29 (2.98) 19.3 (17.5)
Water Truck 7C0 160 (99) 2.19 (3.20) 586 59.57 (54.03) 349.1 (316.6)
Carry All 3 2C (12 0.25 (0.3?! 586 0.02 (0.02) 0.1 (0.11
30-Ton Truck 32 240 149. 2.19 (3.20) 586 16.82 t15.26) 98.6 (89.4)
Of' Road 39 8 381.5 (36.0, 586 119.03 (10.96) 697.

Tk 252.8)229.0) 586 34.34 (31.15 201.0
0-5 Dozer 17 8 02.0 (47.6' 586 18.48 (16.76) 108.3 (98.2)

12-C Grader 44 S 120.0(108.8) 586 21,88 (2,61) 16.9 (15.3)
Eackhoe 3 8 311.0(282.1; 586 57.22 (51.90; 335.3 (304.1)
641-B Scraper 23 6 52.0 (47.2! 586 20.80 (18.87) 121.9 (110.6)
Compactor 50 S 113.5(102.91 586 2.72 (2.47) 16.0 (14.51
Fkpelayer 3 @ 52.2 (4 .2; 586 1.6. (1.511 9.8 (8.9)
Paver 4 6 52.) (47.2) 58( 3.33 (3.02 19.5 (17.7)
Roller 8 6

SUt Ttal 402 34. i6)309.61) 2,000.4 (1.184A,

Spray Truck 2 2C t12, 2.19 .3.20) 064 C.09 (2.08 0.5 (0.5)

5- 1 500 (311. .. 19 (3.20) 564 i.10 (1.00) 6.2 (5.6)
Tank fruck 0 500 1312; 2.19 (3.20i 564 3.29 (2,98) 18.5 (16.8)
Water TrIck 13C 160 (99) 2.19 (3.201 54 45.55 41.31) 256.9 (233.0)
Carry All 3 2 (12) -.2s ir, 3, - 4 ' 02 .02! 2.1 (0.1i
30-tOn Truck 24 24C .149 .19 i.22' 514 1 6i i 44, 71.1 (64.5)
Off Road 31 381. '341.3 564 14.61 ! 10811 533.6 (484.0)

Truck
D- Dkzer 13 6 252.5(229.0, 964 26.26 (23.82 148.1 (134.3

12-0 Grader 34 8 52.5 (4-.6 064 14.26 12.95) 80.5 (73.0)
SRBackhoe 2 8 120.0(108.8; 564 1.92 1.74) 10.8 (9.8)

641-B Scraper 16 8 311.0(282.1) 564 44.78 (4C.62' 252.6 (229.1
Compactor 36 8 52.C (47.2) 54 15.81 ;14.34 89.2 (80.9)
Pepelayer 2 8 113.5(102.9 064 2.82 (1.65; 10.2 (9.3
Paver 3 6 52.2 ;42.2; 564 1.20 (1.13) 7.0 (6.3
Roller 6 8 52.2 (4-.2) 564 2.5, (2.27; 14.1 (12.8)

SoU Total 310 265.89(241.161 1,499.4(1.360.0)

Spray Truck 2 20 (12 2.19 (3.20) 586 0.09 (0.08) 0.5 (0.5
Ser 1 SOC ( 311 2.19 (3.20) 586 1.12 (1.00) 6.4 (5.8
Tank Truck 3 500 (311 2.19 (3.20 S86 3.29 (2.98, 19.3 (17.5)
Wter Truck 149 160 (99) 2.19 (3,20) s86 52.21 (47.35) 305.9 (277.5)
Carrn All 3 20 (12) 0.20 (0.32 586 0.^2 (C.02 0.1 (0.1;
30-tOe Truck 2' 24C 149; 2.19 (3.20, 586 14.19 (12.87' 83.2 (75.51
Off Road 34 6 381.0 (346.01 586 101.

7
" (94.12; 608.1 (551.51

Truck
D-5 Dozer 15 8 252.5(229.0 586 30.30 (27.48: 177.6 (161.1)

3 12-6 Grader 39 8 52.5 (47.6) 586 16.38 (14.86) 96.0 (82.1)
Backhoe 2 6 120.0(I08.8) 586 1.92 (1.14) 11.3 10.2)
641-8 Scraper 20 8 311.0(282,1) 586 49.76 (45.13) 291.6 (264.5)
Compactor 44 8 52.0 (47.2) 596 18.30 (16.60) 107.3 (97.3)
Pipelayer 2 8 113.5(102,9) 586 1.82 (1.65) 10.6 (9.6)

Paver 3 8 52.2' 1472) 586 1.25 ('.13) '.3 (6.6)
Roller I P 52.0 (47.2) 586 2.91 (2.641 17.1 (15.5)

*USo Total 351 297.31(269.66) 1,742.3(1,580.3)

Spray Truck 2 22 (12) 2.19 (3.20) 500 0.09 (0.08 0.4 (0.4)
Sem 500 (311) 2.19 (3.20 S00 1.10 (1.00) 5.5 (5.0
Tank ruck 3 00 (311) 2.19 (3.20) 500 3.29 f2.981 16.4 (14.9;
Water Truck 156 16C (99) 2.19 (3.20) 500 55.36 (50.21) 276.8 (251.1)
Carry All 3 20 (12) 0.25 (0.37) 500 1.02 (0.02) 2.I (0.1' -
30-ton Truck 29 242 (149' 2.19 (3.20) 500 15.24 (13.82) 76.2 (69.11 0
Off Road 36 9 381.5 (346.0) 500 109.87 (99.651 549.4 (498.3

Truck
4 C- 1oer 16 8 252.5(229.0) 500 32.32 (29.31; 161.6 (146.6)

- Grader 41 6 52.5 (47.6) 500 17.22 (15.62) 86.1 (70.1)
Backhoe 3 6 120.0 (108.8 50C 2.88 (2.61) 14.4 (13.1;
641-B Scraper 21 6 311.0(282.1 500 52.25 (47.39) 261.2 (236.9)
Compactor 4( 8 52.0 )47.2 50 19.14 (1'.36) 96.7 (86.8)
P pelayec 3 a 113.5(102.9) 502 2.72 (2.47) 13.6 (12.3)
Pacer 4 8 52.C (47,2. 50C 1.66 (2.51) 8.3 (7.51
Roller 7 a 52.0 (4.21 500 2.91 (2.64 14.6 (13.21

Sub Total 323 316.07(286.68) 1.580. 3(1,433.3)

OCTAL 1,43f 1.220.63(1.I7.11)16.822.4 6,18-.9)

,11 vehicles are diesel powered except carry-alls.
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Table 4.1.2-24. NO x motor vehicle emissions associated

with cluster road construction.

T STNC EISSIO ATOTTEAVeLEL X 10
"  

rU
M
NER OF E

SEGOENT VEHICL..E N" tons/m (tonnes/km! CONSTRUCTION E DAY X I0- S
NL'NBE F TYPE' VHIC - OR OR DAYS to .{tonnes) tons tonne$

VEILS OPERATING TIME (.,a( 4.,eg(5 , (3. X 4.5) a t.
tons/hr (tonnes/nr

hr/day

SeI , 2 50O (311) 2.19 t3.20) 1151 2.19 (1.99) 25.2 12.9

Tank truck 3 5O 3311) 2.19 (3.20) 1151 3.29 (2.98) 3.8 (34.3'

Water truck 233 16C )99 2.19 (3.20) 1151 81.64 (74.05, 939.7 (852.3,

Carry all 6 27 (12) 0.25 (0.3') 1151 0.03 (0.C3' 0.3 0C.31

Off road truck '3 8 381.5 (346.0) 1151 222.80 (202.08) 2564.4 (2.325.9) p
641-B scraper a 8 311.0 (282.1) 1151 19.90 (18.05) 229.1 (2C-.8

D-5 dozer 13 6 252.5 t229.0 115 26.26 (23.82) 302.3 274.2.

12-G grader 42 b 51.5 (47.6; 1151 16.80 (15.24) 193.4 (175.4,

Spreader 8 52.c (47.2) 1151 .42 (1.38) 4.8 (4.4

Compactor 61 8 52. (47.2) 1151 25.38 (23.12 292.1 (264.91

Pipelayer 8 113.5 (102.9) 1151 4.54 (4.12, 52.3 (4".4)

Sur-

Total 453 408.05 (370.10) 4.696.6 141259.8)

Semi 1 500 (311) 2.19 (3.20, 934 1.10 (1.00) 10.2 (9.3)

Tank truck 3 500 (311) 2.19 (3.20, 934 3.29 (2.98) 30.7 (27.8)
Water truck 179- 160 (99, 2.19 (3.20 934 62.72 (56.89) 585.8 (531.31

Carry al. 4 20 (12' C.25 (0.37) 934 0.02 (0.02 0.2 (0.2)

Of' road truck 56 8 381.5 (346.0) 934 170.91 (1155.02) 1,596.3 (1,447.81
641-B scraper - 6 311.0 (282.1) 934 17.42 (15.80) 162.7 (147.6)

E-5 dozer 12 8 252.5 (229.0, 934 20.20 (18.32( 188.7 (171.2)

12-G grader 31 a 52.5 (4".6, 934 12.60 (11.43) 117.1 (106.8)

Backhoe 4 8 12C.C (108.8 934 38.40 (34.83) 35.9 (32.6)

Spreader 1 8 52.0 (47.1; 934 0.43 (0.38) 3.9 (3.5)

Copactor 4 F 52.1 (47.2) 934 19.55 (17.73) 182.6 (165.6) 1

Pupelayer 4 6 113.5 (102.9) 934 3.63 (3.29) 33.9 (30.7)

Sub-

Total 346 350.26 (317.69) 2,948.6 (2,674.4)

Sem. 2 50( )311) 2.19 (3.20) 826 2.19 (1.99) 18.1 (16.4)

Tank truck 3 500 (311, 2.19 (3.21, 826 3.29 (2.98) 27.1 (24.6)
Water truck 2l4 16. (99) 2.19 (3.20) 826 71.48 (64.83) 590.4 (535.5)

Carry all 5 2 112 0.25 (3.37, 826 0.03 (0.03) 0.2 (0.2)

Off road truck 64 8 381.5 (346.0) 826 195.33 (177.16) 1,613.4 (1.463.4
641- scraper - 8 311.0 (282.11 826 17.42 (15.80) 143.9 (130.5)

D-5 dozer 12 A 252.5 (229.0) 82S 24.24 (21.99) 200.2 (181.6)

12-: grader 35 6 52.5 (47.6 826 14.70 (13.33) 121.4 (110.1)

Backnoe 4 F 120.C (108.8) 826 3.84 (3.48, 31.7 (28.8)

Spreader I b 52.C 47.2, 826 0.42 (0.38 3.4 i3.1)

Compactor 5 . 52.1 (47.2, 826 22.05 (20.00) 182.1 (165.2.
Pielayer 4 6 112.1 (102.9, 826 3.63 (3.29) 30.0 (27.2)

Sub-

Total 394 368.62 (325.27) 2,961.9 (2,686.4)

4 Sem 2 SOC (311, 2.19 (3.20, 956 2.19 (1.99) 20.9 (19.0)

Tank truck 3 501 (311 2.19 (3.20, 956 3.29 (2.98) 31.4 (28.5)

Water truck 216 16C (99 2.19 (3.20' 956 75.69 (68.65) 723.6 (656.3

Carry all 5 2C (12) 0.21 (0.07 95E 1.03 (0.00' 0.2 (1.2)
Off road truck 6 38:.5 (346.1 956 204.48 (185.46 1,954.9 (1,773.1)

641-B scraper 8 6 311.C (282.11 956 19.90 (18.05) 190.3 (172.6(

- dozer 13 6 252.5 (229.0 956 26.26 (23.82) 251.0 (227.7(

12-1 grader 3" 6 52.5 (47.6) 956 15.54 (14.09) 148.6 (134.8)
Backhoe 4 8 12C.0 (108.8, 956 3.84 (3.48 36. (33.3)

Spr der 52.C 47.2 956 0.42 (0.38) 4.0 (3.6) p
Cc mpactor 5- & 52.0 47.2 956 23.71 (21.50 226.7 (205.6'

Fipelayer 4 e 113.5 (102.9; 956 3.63 (3.29) 34.7 (31.5)
Sub-

Total 41" 378.98 (343.73) 3.623.0 (3.286.1)

Total 2.63
,~  

1,495.91 (_.356.'9) 14,230.1 (12,906.7)

1104

'All vehicles are diesel powered except carry-alls.
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Table 4.1.2-25. NOx motor vehicle emissions associated
with shelter construction.

3. 24 "

DSTRAVELrLSEGMEN'T VEHICLE NUoMBER Mldao (k-,.day FACMR 9 12 -- EMISSIONS. TOTA.

lJIVMER TYPE' or OR ton/ tonnes/km, 97274805 3' PE.PAY E4 1. iISSIONS..
72061230 OPERATING TIME F, COSTRUCTION tons ;tonnes tons Itonns

tons' = (tore(3. x (4.) . (5 (b.)

32-tor Truck 3 50C 311' 2.19 (3.20 1,239 3.29 (2.98 4C.7 (36.91

-o,,crete Tuck 52 150 193) .19 (3.2,1 i239 16.4- (14.90) 203.5 (184.5)

S-1 500 (311) .19 (311, 1.239 2.19 31.991 27.1 (24.6)

Water 'frucK 224 16r (99 3.1- (.20) 1.239 78.49 (01.19' 972.5 (882.1)

2ar All 3 20 312 3.25 ('.3" 1,239 .0 (0.021 0.2 (0.2)

Flatnod Truck 12 21 12 2.19 '3,.2) 1,239 0,11 10.48) 6.5 (5.93

-5 £.256 10 8 22. 229 3, 12)9 23.2C .16.32) 250.3 (227.0)

-- pact-r6, '4-.2 i.23 .20 .13 15.5 '14.11

[-9 w,'Rper 46 .l.. 4>,, 1,23l .6P _02) 20.6 (18.9)

641-F Scraper t I. 16. 3 .2)' 14.93 .1'.54 185.C (167.8

1--G Grader 4 5. ,4 ., 3,230 3.84 (.76) 13.4 (q.41

I tct.1 319 1,9.8- i13.84 3,l3.5 (1,001.4

32-to, Tru.k 3 S: 3111 .3'. .31' ... T. 3.29 3.98) 38.5 t34.91

Concrete Truck 39 350 93 2.10 3.20) 1,173 -2.81 :13.62) 150.3 (136.3)

Seon 1 500 (31' 2.19 (3.20) 3,173 1.10 (1.001 12.6 (11.6b,

Water Truck 173 16 399: 2.19 3.20) 1,173 59.92 (54.35) 702.8 (638.4)

Carr, All 2 20 (12) .2) (r.37) 1,173 0.01 (0.01) 0.1 (0.1'

2 Flaw0ed Truck I0 2, (12 2.19 ('.20) 1,173 0.44 (0.403 5.1 (4.6,

0-5 L".Oe a 6 252.9 229.0) 1,173 14.14 (12.82) 165.9 (150.5)

opctor [ 2 6 52.0 (47.2) 1,173 0.83 (0.75) 9.6 (8.9)

0-9 WR'.)per I6 52.5 (47.6) 1,173 1.68 (1.52) 19.7 317.9)

641-F Scraper e 313.0 i282.1) 1,173 12.44 (11.28) 145.9 (133.31

12- ,rader 3 6 52.5 147.6) 1,173 0.42 (0.38) 4.9 (4.4.

S'.toa 243 107.08 (97.12 [,255.8 (1,139.0
2-7or Tru-c 500 3i3i, :.1-. (3.20) 1,043 3.29 (2.981 34.3 (31.).

-oncrete TrucK 44 11, (93 2.19 (2.20) 1,043 14.45 (13.11) 150.8 (136.8)

53, ,313. 2.19 33.20) 1,043 1.10 31.00) 11.4 (10.3)"

Water Tr-,ck (9,. 160 (99. 2.09 3.20) 1.04) 68.68 (62.29) 716.3 3649.0 "

Carry Al, - 2r 112t 0.25 (.3) 1,043 7.0 .C000) 0.0 3o.0.

Fiatbed Trc, 13 2' '12. 2.1- 13.201 3,043 0.48 (0.44, 5.2 34.0.)

.-S 10.0e6 8 6 25:.) (229.0) 1,043 3(.16 (14.66) 166.5 (1S
3
.83

com8)a t I . 9 52.1 (47.2) 1.04) 0.83 0.75) 6. 7.)

0.-
c
' w,6.poer 6 52.9 47.3. 3.04) 1.68 (1.521 10.5 315.9)

643-6 06303on 9 6 311.0 3082.> 1,04? 12.44 11.28 329. 17.6,

12-- Grade , 5,62.3 (47.(, 1,043 3.42 (C.38) 4.4 (4.01

500tct . 119.1. 106.41) ;,24.( (113.7,

(2-To, Truck 3 5> ' ' .19 3.20' 1.04 , '.2 (2.98) 34. 3.31 ' '1

Ccrete Trk 47 100 (?3) 2.,3 ;223 ,04, 1.44 (14.07 16;.C 314(.
1

Se., i 50 '133 2.1 .3,21 1,4 1.10 31.001 11.4 1O.1 "

W.e, Truck 206 16' .- i.20, 3,043 7_.81 (66.10) 76".2 (689.5'

cA.ry A.3 * 2, 2' J.29 3C. 37) 1,04 3.03 o.2' 0.2 (0.2.

Flatbe- T"c, .i 2, 12 ., 3.20) I ,,4- .46 (.44, 3.0 (4.5,

Do 0.. 22.) ,4 1'..1b (1(.4l, 189.6 3172.C,

- 95dt. '2.,' .4-2 3.',4 ) 3.20.1.3'. 1'.) 311.8)

9- e . I ,0 .* '4 .. 1. ,43 T 4 : (".32 4.4 34.0'

9.-36 .ry 33ri23.5

3.3'- ____a_____ ; ."11.1: .1.
Su.a .. .. .

411 .1 441 -
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Table 4.1.2-26. CO motor vehicle emissions associated
with DTN construction.

I O~~~ISTANCE £4011 AOF

N33.3 N'Cda c-bMBE R Cr

N,63 ME 05 VEOTYPEES PERA-IN,, TIM! D5 AYStns rnn tons (tonsn

-98 (4.35' 58i f1 ( 1 . .

I- T50.3 I2.95, (4. 35:4 135r (.9.
ttry. 1 9o 2.f6 34.35 kIt '.52 4'S2 43.

trin 24 1149 96 (4 35, 58 . 0141 32.
t1- 212-5 (11.1

dozer 3n Oh(35 r(2.4 326.7,

banor ' ' ". Orr'30 (3.5

npe: 3.0:(h 5H, 12 4' 11- 76.' (71.4'
9.2, .( 34 505r21n (1.

49 ', (r 34 1. ' .2t 1
--. 2 It 4a1 .

4  
'.

4 15i '1 1144 13S32.1 3645.8

-9- (4.3 C. - I-30.6

e9. (4. '4 - 4' 1.35 4 (26

0.r ~ .3I 99 ( 29- 4. 4 Sr (5' 349.6 3317.,

4 4 14 49 4 . - . 96.0 828

41 'V 0'4
34lr tsr 9.. .3 15.6 C14.3

9ae a.2'6. 14 S 4 . ' . 1.3

31' .9 1464.

4 i::' trook ~20 3121.Q 4333 .
'en. 1 ~~~500 (3113 5 43 4'.4 '

Water track 149 16C ( 9 91 9v '4.334141

-rr- all 3 2:' 31 4 'r 3 4' 1.5

(C-ro trac1" 242 r149 2.9r (4.3

Olt 3 -ra.tr 346 ,.-

En3 doer 14 ' 4

21-6 4rde 39 - 41.i

Ckola- 44' 4.-1.14 4 1

r4- saer 2'
1 

0.

5Cro !3ns' 11 .9'L :(4.33, 5' .4 1

tak rnk31 .9 (4.3 4 4

WCarr al.4."(65 3 t- 3 4

3U~~'or'r241 (149 25 43

drader 41' (9 '5-itC
6a'rsor22.65 25.06't Cb

,-Pf, -t- 4r 9.20 (8.1'4.,1
3,3a5,ye:20.70 (lI,.'

a9': 4 4 9.0 ('3

5.1;' 9.2 '634'''

t I .. 1'16t
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Table 4.1.2-27. CO motor vehicle emissions associated
with cluster road construction.

1 1 23 4 5,
DISTANCE

TRAVELED EMISSION FACTOR EMISSIONS TOTAL

NUMBER al/uay Okday! X 10
- 5  

NUME OF PER DAY X 1C-' EMISSIONSSE(3MEHT TCLE Or TI nsME onns/
HSEE CONSTRUCTION tons (tones' tons (totslVTYPEIIS TIME OR DAYS (3 x (4. x (5.) (3.) . (4.) x (5.) x (6.)NUBV TP' VEHICLES hion Ws/hr (tnres/hr)

S1s- 2 500 (311! 2.98 (4.351 1151 2.96 ( ."3 34.3 (31.1)
Tark truck 3 500 (311) 2.98 (4.35) 1151 4.4' (4.05; 51.4 (46.6)
Watr truck 233 160 (99' 2.98 (4.35 111 111.99 ,IOC.76' 1,278.7 (1,159.81
Carry all 6 20 (12) 4.4' 6.53! 111 0.54 (0.49 6.2 (5.6!
Off road truck 73 8 6.0 (6."' 1151 39.13 (35.49 45C.4 (408.5
641-8 scraper 8 8 73.00 (6C.21' 1151 4.6 (4.24 53.8 (48.8)
D-5 dozer 13 C 36.95 (33.51) 115 3.84 (3.48 44.2 (40.1.
12-C grader 40 6 IC.75 (9.15

'  
1151 3.44 3.12 39.6 (35.9-

Backhoe 5 8 2-.65 (25.08' 1151 1.11 1.31' 12.7 (11.5'

Spreader 1 8 9.2C (8.34 1151 . .W.06 8.2 (7.4
Coapactor 61 8 9.20 (8.34' 1151 4.49 (42' 51. (46.9)
Pipelayer 5 8 20.70 (1677! 1151 2.) (:.71 9.5 (8.6!

Tot- 45,Totl 40 i4.- (i6 .23 ,040. (1,850.91

Se.. 1 50C (311 2.9P (4.35' 934 1.49 (1.35' 13.9 (12.6'
Tank truck 3 50C (311 2.96 .4.35 934 4.4- (4.95 41.' (37.8,
Water truck 179 160 (99' 2.92 (4.35' 934 83.E3 (75.85, 781.1 (708.5
Carry all 4 21 (12' 4.4" (6.13' 934 C.3t 1C.33 3.3 3.0
Off road truck 56 6 6-.0C :60.'7' 934 30.02 (27.23 280.3 (254.2!
641-8 Scraper 6 '3.0C (66.21' 934 4.0" (3.71 38.2 (34.6,

L-5 dozer IC 8 36.95 (33.51' 934 2.96 .2.68! 27.6 (25.0'
12-- grader 36 6 10.71 (9.75 934 2.-8 '1.34 24.1 (21.9)
Baczhoe 4 8 2 5.6 0 (21.98 934 0.88 (C.80 8.3 (7.5)
Spreader 1 8 9.20 (8.34' 934 20' (0.06, 0.' (0.6
Co pactor 4' 8 9.2C (8.34 934 3.4E (3.14 32,3 (29.3
(,tpelayer 4 6 20.7C (16.7'' 934 2.66 (0.60 6.2 (5.6

Sub-
Total 346 134.6" 122.15' 1,25'." (1.140.''

Sen, 2 150 (311' 2.98 (4.35 82, 2.9e (2,'0( 24,6 (22.3)
Tank truck 3 50C (311' 2.98 (4.35 826 4.4- (4.95 36.9 (33.5
Water truck 204 16C (99 2.98 (4.35 62E 9-.^- (86.2! 803.4 728.7,

o Carry all, 2 12' 4.4' (6.93, 82( .40 (C.41 3.' (3.4
0ff road truck 64 8 67.00 (62.''' 826 34.3( ((1.11 283.4 (29'.t
641-8 scraper 8 73.0C (66.21 82t 4.09 371 33.9 (306.5
2-5 dozer 12 8 36.95 (33.51' 926 3.-0 ((.00 29.3 (26.6
12-!, orader 35 6 12.75 (9'S 826 3.C (2.71, 24.9 (22.6
Backhoe 4 8 27.6l (25.08 82f 2.88 (0.80 -.3 (6.6'
Spreader 1 6 9.20 (6(34 826 2.0 (06 C.6 (0.1.
Compactor 53 8 9.20 (8.34 826 3."! (0.54' 32.1 (29.1
Pipelayer 4 8 2 .0 (18.7" 82t !.66 2.60' 9.9 (5.2.

Su0-

Total 394 155.J (141.16, 1,589.- (1.441.9 S

4 Se-, 2 502 (311 -.96 (4.3- 006 2." :C71 28.5 (25.8
Tank truck 3 502 [311 ' 2.98 (4. (0 956 4 4' '4.20' 42.' (38.'

Water trurt 216 162 (99 .% 21.' 9rt i22 99 "(.41 984.C (893.2
Carry all - 2. ... 4.4- (6.03 956 !4! 2.41 4.0 (3.9

641-8 ocra'er 6 63.)C (66.7' "Sr 4 ." ,4.-4 44.' 42.5
r-9 dozer 13 4 ' 5 '. 5 '. (.rl '.4I 36..' '33.3

12-0 grader 3' 2!= [' 5 !'5 9,
#  

(.2 2.8 (52.4 !Z'.6

* Backhoe 4 8 27.60 .2 09 "0, 6.6(' (92 84." (7..
Spreader 1 9 9.2! (c.34 C,' 2 - .2 26 .. (06
Compactor 5' 9 2.2 (1.34 '5. ' 4. 3 62 4-.1 f36.4.
Pipelayer 4 0 . 1.'' ' 6'!.62 6.3 0.'

Sum-
Tota 41- , % ' i ' 1 6 - , .

Total 1.60' J 4 1 9 'l: 6.519. .

'Al vehicles are diesel powered except carry-alls.
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Table 4.1.2-28. CO motor vehicle emissions associated
with shelter construction.

1 FI[
I IS' C

I EMISSION FACTOR
NUM SET OF T EE SSIONS- TOTA

F(1.-' JMRER OF PER DAY X 1 - EMISSIONS
F ., ton'mu (tonnes/m CONSTUCTION

N'101£F R DAYS tons.- t7ne ton (tonnes;
2PR TI4 If(3., x (4.) . j5. 3.) x 14.) x (5., x (b.3.ToTruc ( T tons/Or (tonnes/hr)

I 3.-T11 ruk 53: .98 (4.35 1.239 4.45 (4.5 5.4 (52.2
Concrete Truk ' 5. 15 293 2.96 (4.35 , 1.239 I 22.35 (22.27 276.9 (251.2

Sax I . 502 311' 1.98 (4.3S5 1.239 2.98 F.701 31.9 33.5
Water Truc I 224 162 F9 1.98 (4.35 123' I 106.8(96.871 1,323.3 (1,2CC.2
1Lrr-" Al:2 12 4.4" 6.53 1,23 U.;7 (-24 3.3 '3.1

Flatbad Truck F 1 2 11 2.96 (4.35 1,2 .71 .65 8.9 (8.1'

D-1 Dozer 12 36.95 (33.51 1,23 .98 (.68 36.6 1 33.2!

Capactor j 9.21 (8.34) I 1,23 .21 (,.20 1.' 1.4
0-69/R cr , 4 1 11.70 , .75, 1.23, i 1.34 2 .31 4.3 3.9.

r41-6 Scrarer ' 8 '3.02 88,.21 1,2- .5 5 3.17, 43.4 (39.41
11-. lprader . .11.73 (9 .75 1.2. .17 (1.1(21). 1.9

31- ;F 44.78 (131.3. .793.e ,6271 S S
"ot..

- - kor TrueL 51 (311 2.98 (4.35 , 3 4.43 54.5 51.4 (47.5,
oncreta Tru-n i 3( 2.. 93, 1.9 (4.35, 3 17.43 11.81 204.9 (1851

Se-: 5. (311 2.96 t4.35 : ,173 1.49 (1.35 1.5 (15.9

water Truck 1%1 1
r, 

'99 1.98 (4.35' F ,173 81.593 (73.95) 956.4 (867.5,
Cart. Al. 2 2 (.47 (6.533 1 C.18 (2.16' 2.1

a12F 2.96 4.35) &t,13 2 .62 (1.54. 7.C (6.31

' [- Dozer - 8 36.9 5 (33.51, 1 173 F .0 (2.88; 24.3 (22.0)

2om6actor 2 8 .2. 18.34; 1,173 .15 (1.14' 1.7 (1.5

pw per 4 - i . (9.75 1 73 10.34 (5.31; 4.5 (3.6(
"41- Scrape: c 3.O0 (66.21) 3 I 2.92 (2.65 34.3 F31.IF

- jrae r 1 8 11.79 (9.75) 173 C.09 (0.08' 1.1 (5.9)

5,u 24' 111.27 (100.92 1,305.2 F1.183.8F

32-Tor Truck 2 50; 2311; 2.98 (4.3SF 1,043 4.47 (4.05' 46.6 (42.3;
OCorete Truck 44 15( (93 2.98 (4.35 1 ,043 19.67 (17.84) 205.1 (186.0)
Se:l 1 500 (311i 2.98 4.35 1,043 1.49 (1.35 15.5 (14.1;
Water Truer 198 161 s99 2.98 (4.35) 1,043 F 93.45 F84.76F 974.7 (884.22

Carr-. Al. . 22 (12) 4.47 (6.532 1,043 0.18 (0.16; 1.9 (1.7
Flatoed Truck I1 22 (12) 2.98 (4.353 1043 ' 0.66 (1.60 6.e (6.2)
2 -5 Dozer 8 8 36.99 (33.51 , 1,043 2.36 (2.141 24.7 (22.43
=Copactor - , 9.20 (8.34, 1,043 0.15 (0.14, 1.9 (1.4)

C-.w"Rpnr 2 4 G 1.75 (9.75) , 1,043 3.54 (3.212 37.0 F33.8F

641-I Scraper 9 73.00 (6t.21- 1,043 2.92 (2.69; 3G.- (27.7)

-oader I c 12.71 (9'S, 1,043 0.29 (-.08; 1.9 (1.8

S- 27- 128.98 (116.98' 1,345,2 (1.221.1

4 432-TO,. 1rco 302 (3112 2.9 (4.35 1,043 4.47 (4.05) 46.6 (42.3, S 0
Concrt Trujck 4 2 192 (93; 1.98 (4.33; 1,43 21.11 (19.06, 219.1 (198.7

urn: 1em 572 F311 j 198 (4.31; . I.243 1.49 (1.35' 115. (14.1

hater Truer F ItT (v 1.98 (4.35 1,043 9.1' (89.99, 1,034.4 (938.2,
irr, A.- 2 2. '11 2 44.47 I 3 ,041 .7 (.24 2.8 (.5,
Platrel Truck .. 2 .1. I .98 14.31 0.43 6.t2 '6.00 69.7 (62.6;

I3.9', 30.21 'V04? .6 (2.41' 27.7 (251.;

I C~ctn}c' r 9.2' Fh.34 1.043 1.22 (-2 2.3 (2.1;
-1,4 r ,4 (. 1.243 2.34 (,.31' 3.6 (3.3

41-F Cerain . Th., '69.21 1.74' 3.52 (3.17 36.5 t33.11
a ; e- .r. ..." .[ , 1,43 1.09 (2.08; 2.9 (2.8

a..... .. I [ J 139.84 (126.83) 1,458.4 1,312.8

F524.87 (476.06)

1537

I .. c9

. 0

I
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Table 4.1.2-29. SO x motoT vehicle emissions associated

with DTN construction. 0

3

_____4______I_ 3 -

DTSTANCE N EMISSIONS PER DAY TOTAL EMISSIONS! TS<AVEI.OD E SISSION FACTOR dNNER 
2
F x i tns tonnesJ

SEGMENT VEHIOL TYPEj NL&tMBER ,IF ml ayn,,day) - X 10 ONSTUCTION I X 1o
-

i . 4.tn

NUMBER I -r4PEI S DR 'o'R , tns, K1) i tons (tonne,)sn.exi.Sx(.,xSS)5

IPFRATING TIME 'R 3.1 x (4.)

hr,day3 tolshr tonnes.hr

i Spray truck 2 20 12 -31 30.45 586 0.01 (001 0.1 (0.1)
SemI 500 311) I .31 10.45) 586 I 0.16 (0.15) 0.9 (0.8)

Taunk Truck 3 530 311) i 7.31 0.45 586 0.47 (0.43) 2.7 (2.4)

'ater truck 170 I-0 .99 7.31 0.45) 586 8.43 (7.651 49.4 (44.8)

Carry All 3 2) - 586 _ -

30-Ton truck 3 J 240 (149) ).31 0.45) p 586 2.38 (2.16) 14.0 (12.71
rtruck 39 . 22.70 320.59) 586 7.08 (6.42) 41.5 (37.6)

D-5 dozer 47 17.40 .15.78) 586 2.37 (2.15) 13.9 (12.6)

I2-1 grader 44 8 4.30 33.901 586 1.51 (1.37) 8.9 (8.13
ackhoe 3 9.10 38.25 586 0.22 (0.20) 1.3 (1.2)

o41-8 scraper 23 - 4 23.15 21.0DO 586 4.26 (3.86) 25.0 (22.7)

Impact-r 50 4 3.35 .3.04) 586 1.34 (1.22) 7.9 (7.23
-pelayer 3 7.15 (6.49) 586 7.17 (0.15) 1.0 (0.9)
D ayer I 4 I 3.35 (3.J4) 456 0.11 (0.103 0.6 37.53
3
o11er -3 , 3.35 3.D4, 586 .2130.193 1.3 31.23

42 28.-2 2603168.5 152.83

4 2 4ray .ruc. I . . 1 3.3 1 0.45) 564 0.71 51b4 0." )0.1)

Sem50 .31 (0.45) 564 7.16 (0.153 0.9 30.8)
500 ,3117 0.31 (0.45) 564 1 .4' (0.43 2.6 (2.4)

W13e 160 71 :.31 (0.45) 564 6.45 t5.85) 36.4 (33.0)
.arry ,s.. I 2ai1- - 564 -
31-ton truck , 4 i 140 %1493 2.31 3453) 564 1.-9 1.623 10.i (9.2)

Dff-rd trucs 31 8 22.70 20. 59) 564
D-5 dozer 13 8 7.40 315.78) 564 i 1.81 (1.643 10.2 (9.3)

g2-0 4rader 34 9 4.30 (3.90) 564 1.17 (1.06) 6.6 36.73
3ackhoe - 3 4 9.10 18.25 564 1 7.15 30.143 0.8 (0.73
641-8 scraper 18 83.15 321.00, 5s4 3.33 (3.023 18.8 .17.13
Donpactor 38 3 3.35 3.04) 564 1.02 (0.93) 5." (5.2)
P ipelayer 2 9 -.15 (6.49) 564 0.11 (0.103 3.6 '0.53
Paver 3 a 3.35 (3.04) 564 0.08 (0.071 0.5 (0.5)
Roller 6 8 3.35 C3.04) 564 0.16 (0.15) 7.9 (0.8)

uo, 310 22.34 320.26) 126.0 (114.33 )

Otal (pay-___-__
3 Spray truck 2 20 (123 [ 7.31 (0.45) 586 0.01 (0.013 0.1 0.13

Seml 1 500 .3113 0.31 (0.45) 586 0.16 30.153 ,.9 (0.8)
Tank truck 3 500 33113 0.31 (0.45) 586 7.47 30.43) 2.7 -2.43
Water t r uck 149 :60 (99) 7.31 (0.45) 586 7.39 (6.70) 43.3 :39.33
Darr al I 3 20 312) - . 586 -
30-ton truck 27 240 149) 0.31 30.45) 586 1 2.01 (1.823 11.8 '107'
ff-rd tr,+.k 34 8 22.70 (20.59) 586 6.17 (5.60) 36.2 332.8)

9-5 dozer i5 a 3 17.40 (15.783 586 2.09 (1.903 12.2 (11 .1)
12-5 grader 39 8 3 4.30 (3.90) . 586 I 1.34 31.223 9 '.2)
Sackhoe 2 I 9.10 (8.25) 586 0.15 30.143 0.9 30.8)
6 41-B craper 20 9 23.15 (21.003 586 3.70 3.36 21.7 (19.73
Z'ompactor 44 4 3.35 (3.04) 586 1.18 (1.073 6.9 .6.3)

?Ppelayer 2 8 '.15 (6.49) 786 0.11 (0.10) 07 10.63
Paver 3 8 3. 35 (3.04) 586 0.08 30.07) 0.5 30.53
Roiler - 3.35 (3.04) 586 0.19 30.17) 1.1 (1.03

tal- 351 Ii 25.05 (22.72) 146.9 .133.23

I Spray tr-'Dk 20 .123 0.31 30.45) 500 - 7.01 (0.313 3.1 7.13
3e- 1 500 -3113 7.31 (0.45) 500 3.16 (0.153 ..8 0o.-)
7ank truck 3 500 (311) 0.31 (0.45' 500 0.47 (0.43) 2 .2.13
Water truck 158 160 (991 7.31 -0.45' 500 ; 7.84 (-. 11) 39.2 ,35.6)
,arry All 3 20 (12 - 570 . -

30-ton truck 2) 240 144, J.31 ,0.453 2.16 31.96) i 10.8 :9.83

I 7ff-rd truck 36 22.? 029.5 3 6.54 (5.93) 32.- (29.-1
D-5 lozer 1, 4 17.40 515. 5, 2.23 32.02) 11.1 (10.1
I2- , grader 41 , 4 4.30 3.9) 500 1.41 (1.28) , .I 6.43
Backhoe 3 ) 1 38.5 50) 7.22 k0.201 1.; :1.33

2418 .craper 1 121.707 3.89 (3.53) . 19.4 .1-.6)
o1pactor 46 13 3.35 .3.04) ' 23 .1.123 6.2 t5.63

Pipelayer 3 4 .15 16.433 ' 3.1' 7.153 7.9 .1.83

Paver 4 4 3.35 .3. 143 3D: 7.11 7.123 7.5 .3

Ro11er 44,. .1 7.> ' 13-.4
* T-o 37 26.63 (24.153 133.1 -1277'oua- 373 '6,61

7t.,1l 1,436] 72.3 93.13! 74.5 5211

A1l ,:encles ire dliesel powered excepr :arry-alls.

emissions for this ateqory are reliat'v.1: i-si qn-fi-ant
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Table 4. 1.2-30. sox motor vehicle emissions associatctd
with cluster road const ruct ion.

.3 |

Wal -

-3rapr

oer I I S::AC

,.pa- 3 ...

3 31.45 .34 .2 .531.4 1i.)

31 311 - .45, 334 1.4"+.4314.3 A3.")
4. --.- 9 .5 34 3.88 :8.)S, ,2.3 (75.21

o, .c, _4" ' 3 1 .2 15.) .86.2)

4N 3 ,' Er3)'34 4.133.2 (120.8)
z -r .34".. ?4. 1.26) 13.2 11.8)
7r. 334.3 3>3 . 7

(1) 34 -.922)2 24)
2.5 3 34) 34 3.23 .223 .1 .. 3)

3.3 .L4 "on34 -16 ' 'x e h t 4 )• .

ay f3 .413 134 . 3 '.23-. 13

'4, 2. 1- 34..,2) ,56-3 -3-. .

.3n3.3 , .31 2.45, 4 i26.31

-Z-,331 u2.45, 32 .4 ).43) 3.8 1.4!

g 2 er ..tuc. . -1 .ID . '.3 1.:45 32 .-2.I 132 44 43.. .3
3ar26!]! 1 ) -. -

-. K 22.- 2 .59. i'r . - 12.4 .5? .

->5 lzr I 1 i 3.33 1..2 .321 .. 1 3.34, ' 0 I
I-' ,+ 4, , +.. . ..7.4 3573 42 , 3.31:, 7 8

1, c e r , 5.i0 ' . .
i  

4 . 4 '

4. B .. 26 ..

I 43e cvr 32 6 " :% t.4 ':~ ;.3 .23 3+ 2

aI n2-

*. 3.
e aver 4 -2.3_ 

21.5_.3.' 
-44.)'

I .e l 5J3 3I31 .31 3.45, +34. ].b ; .1 !£41i

C~1 '140 5.,43 '5

31 C4.45 .

3 wae .56 :

,~~~~~~~~~~~~ .[. rod48 : I !2.3,0.9 3 O 1.4 59(62

-41-3 4craer 23.33 .21.32l .. 34 1. .. 8.8.
12-3 3zer .4 .31 : ' 56

* - ; .rader , 4.32 ,3.'03) ,54 I.J 09 1'. 8 .5

rO .32 3.25) I 1 ' 3 56

I .2e6der.34353..4) 356 2

: act" 3.35 3.34 356 1 4 . 3
4 3 .5 6.49 356 3

" 30.3C t462" .440. 81 . ' . 4

4 A1ll etl~ r ieseL P.v.erd cc', .1

*r 13-

4 I S:+ I + l .2 2 ' ++ . 6 .



Table 4.1.2-31. SO.x motor vehicle emissions associated
with shelter construction.

TM.S I 'N S7
I F:082 E.:o'r H:C0

ERAT ~''14 . . r i '

- 4' ... 4 43

T n r- il 9, :. 4..

- .4

-I. tI

l R 41; .1 -. j1 . I

C' (C.r 03)

'1 T24' 88 5.~ (139.4

C3-" _A- _ , -209 3

4 14 2.C516 8.6)

W.-e T-ko. 19; 15 1 945. 04 9.: -.8.4

(24r Al; 2 20
2 112 112.A12-043 C"A2.6

Truer.. ...

23. 15 24p o , 4 3 9, 8.4(21

-' i - . 14 c3.7.4

2-h~.- 14.'3 17 .31 1 91 3-.2

C. 3 : 1'.45 2,'A .4- t 2.42' 4.P 14.4

15 93 93; .451 1 C-43 2.2i9 (11 .99' 2. . 7

( 12: .3.4 1.,4 1171 1.45)

1-A F - .18.221 - 3

- 3 0 ,4 -743 1.,j.7

4.3 1 ic .2 (9.3 .4 3.4

.': F,4 14.3"4'.
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Table 4.1.2-32. HC motor vehicle emissions associated
with DTN construction,

£00340 A27( NCE ESIISSIN FC TOTAL

N-, MB 7003 DA. IF t S -s tosses:-N 7 tons (tose

ERATIN0 TINE (4.n. 25 3 e(ra 5
r.t d..

- 27... 1.52 .2.'3..1 ' -

zrti'.56t so. s '- - 2.13 I 1 .4

roan te-,. 3l 8198' 19, 39 i 3s .2

doze 58'4 95 8

Baceos9t 3. s, .48 55- C
szraoe 3. 1-66

5ic: s 45 -96 95.
alpelaver 5d 1(

asv..er 8~ 15

41 0 1_ . S
-33. !-.62 4 T. . -3

See.. 31 1 n (C.2

l rt. a, 4-. 3.(- 5 .02'

0i I 0,b4 ,41 1
5050cr 1 3l f4 4.0 (409 2S 24 .3.0

(aver SsS.3 '151.4 0.4

g a 1 -49(24.932 154.9G ( 140.5'

3;ras~~~ .rs '.2 (9(.00.1

S., _ 25 0, 63 ( .4 .

or-.' trs. 242 2C ,49 58,C.3 s 32 (:.94' 19. :1 .2

,z,. tr-ce 24 56t 5.9.or (3.39 34.6 (31.6

dozer~~~ .'7 's' 12 2 . 4

6 6. crSa6.r 5B6276 (
snot ,'3( ( 2.2 0.1

54( B orper 3 0 (8 ' 8.3 (2f.6

Mpastor 44. E 84 5e' .9 (. '

F clover .6s'('.0
00r ,1 'C (245' 58 .1 0 10] < (.

Po 1ler 11 2.43, S8'. ' .13 (114' . 12

3 C 3.2 8 (2>96 10'(183.9'

Sets, (SC 311 [ -.5 (.3( E'1 1.34.3 22

W.er ',o 5" 6, 2' .150 30. 32 51 12.64 (11.4' t3.2 (5 3)

r a40 '149 C0.( 0.73' ''5 3.42 3 .1C)1 4 1.

19o r 82 3( 21.2 (1.2 3.3 (28t

I .11C. (1.6 7:z (.2'

tae41 -C 8 .' 045 50-8 2 R 4.4 i4.0

5. 35 8b.42 02.11 1 ( i.30
4. rooM .. 31 .31: (28.39 "r (4 ;6. 3 223.9

22.0' 7 5' .0 14.5'
SP ( 9 12, 0. 1

2.4 (2.45 14 1 (.4]

S7~ 1. 45, 1 1.6 (0A

-~i 4 (I .1t3P (146.6'

~... .4( 1. . . . ..1 4 114.65' j 706.4 28641.
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Tab le 4. 1. 2-33. HC motor vehicle emissions associated
with cluster road construLctionl.

1 .',, . 1~f
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Table 4. 1. 2-34. HC( motor vehicle emissions associated
wvi th shelter const I'Lct ion .
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Table 4.1.2-37. Construction CO emissions and emission
rates for Nevada/Utah deployment area -

mobile sources.

SHELTER CONSTRUCTION CLUSTER ROAD CONSTRUCTION DIN CONSTRUCTION

CONSTRUCTION TOTAL EMISSION CONSTRUCTION TOTAL EMISSION CONSTRUCTION TOTAL EMISSION - ,

SEGM N7 GROUP TIME PERIOD EMISSIONO RATE TIME PERIO EMISSIONS RATE TIME PERIOD EMISSIONS RATE

N- NG. (Number of tons tons/day (Number of tos tons/day (Number of tons tons/day

Working Days, (to-nesj (tonres/day Working Days! (tosses, tonnes/day) Worklng Days) (tonnes) (tonnes/day

11 10/84-I/85 308.5 1., 6/84 - 4/85 368.6 1.? 1/84- 6/84 161.- i.5

(282, (279.8, (1.01 (216) (334.5) (1.5) (105, (146.3) (1.4)

4 6/85-11/86 403.7 1.1 4/85- 4/86 445.A 1.7 6/84-12/84 209.C 1.5

1369) (366.2) (1.0 (2bi1 (404.1' (1.5, (136) (189.5) (1.41

7/86- 8/8- 308.1 i.1 4/86- 1/87 330- i.' 12/84- 4/85 144.4 1.1

(282) (279.8: (1.0) (195 (302.0) (1.5 (94) (131.0; (1.4)

5/87- 5/88 308.1 1.1 1/87-11/8- 368.6 j.7 4/85-1I/85 176.' i.5

(282) (279.8) (1.0) (216) (334.5) (1.5) (111 (160.3) (1.4;

11 3/86- 7/89 379.6 1.1 11/81-11/86 445.E 1.7 10/85- 4/86 209.0 1.1

(347) (344.3) 1.0) (2611 (404.2) (1.5 (136) (189.51 (1.4)

1 1/85-11/86 447.1 0.9 10/84- 4/86 505.1 1.3 5/84- 3/85 253.1 1.1

(477, (405.51 (1.9) (391, (458.1 (1.2) (210) (229.6) (1.1.

1 8/86- 2/88 366.5 1.9 4/86- 6/8- 39.' 1.3 3/865-10/85 189.3 1.2

(391) (332.4) (0.9) (3041 (356.2) (1.2 (1 7) (171.7) (1.1"

3 10/87- 7/89 427.4 0.9 6/87- 5/88 308.7 1.3 10/85- 7/86 237.5 1.2

(456) (387.6) (1.9, (239) (280.0) (1.21 (197) (215.4, (1.1

9 7/85- 1/67 386.5 1.0 3/85- 5/86 456.9 1.1 10/84- 6/85 236.6 1.3 . .

(391, (351.6) (0.9) (3041 (414.4, (1 .4, (179) (216.6 ) (1.2.

1 9/86-11/87 300.5 1.C 5/8- 4/87 359.2 1.1 6/81- 1/86 1921 1.3

(304, (272.6, (0.9, (239) 1325.6 11.4) (144 (174.3' (1.2,

6 7/87-10/86 322.3 i.C 4/87- 2188 324,7 1.5 1'86- 7/86 17(.1 (.3)

:326) (292.3, (2.9, (216) (294.51 (1,4 :132, (19.7.3)

E/88- 7/8- 278.8 1.1 2/8b- 2/89 392.? 7,1 /86- 1/8" 126.1 1."

(282, (252.8, (0.9: (261. (355.81 (1.4' (132 (159.7, (1.2

It ?/85- 9/86 326.9 1.1 3/85- i/86 357.- . 10/84- 3/8' 163." 1.4 0
(304) (296.5) (1.0 (216) (324.51 (1.5 (115 (148.5 (1.3)

3K '65- 9/8c 191.6 1.415 5/86- 9/F7 373.2 1.1 1/86- 1/8- 432.3 1. 38 - 8 9. .
(347) (338.5 (.7, (261) (392.i ( .51 (134. (1"3.0) (i.3)

4 14 5/67- 8/88 35.6 -.1 1/87-1,/87 395.6 2, 9/85- 3/86 176.C 1.4

132 , (318.0) (1.-) (239. 1359.7' (.51 (I 5, (161.4, (1.3,

17 4/86- 7/89 35.6 1.1 12/87-11/86 395.6 i., 3/86- 9'8E 176.: 1.4

(326 (318.0) (1.1 (2(9) 759.0 (0. ' (1215 (161.4 (1.3)

12 4
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Table 4.1.2-38. Construction SO, emissions and emission rates
for Nevada/Utah deployment area - mobile sources.

SHELTE6 CONSTRIUCTION CLUSTEF ROAD CONSTRUCTION DTN CONSTRUCTION

OINSTSCCTICN TOTAl EMISSION CONSTRUCTION TOTAL EMISSION CONSTRUCTION TOTAL EMISSION
SEG.MEN . W)Ui3 TIME PEPOO EMISSIONS RATE TIME PERIOD EMISSIONS RATE TIME PERIO EMISSIONS RATE
N9 N- Nurboe. cf tons to-s da' (Number of tons tons'da Number of tons to.s/day

W ' . ay . - tonyes- 'to-es'day, Workl,. Days (tonnes ' (tonnes/day Working Days, (tonnes. ttonnes/day

-. 2 12 ;I8t.3 61053 .263j

40.3 /84-12184 36.3 1.3

36. '4,.4' (C. ) , 26i 175 1 5 ' .3 13 : (34.7 C0.3

--4 '66- 1,If," 6C... .. s4 - 4 . 2-.1 _.3

. (195 (5t.4 (C. 3 94. (24.17 (C.3'

-3- '--4 (IC-1' 1 .. . /01.5 3. .(0.31 152 42l ]. , '.'it'16 L ' (C.; ( (110 (29.41 (C 3,

4 83'.-11/66 63.( , 0.1 10/6 - 4/8t 38.3 0.3

34 4 - ' . ,2615 (1,3, I (136 (34.71 (C.3,

4c. .1 (390 133.:3 (0.31 42115 4(

4,'- 418s-6/8" 114.3 0.4 3/85-10/81 34.2
D 43 ' I-( 3.6/ ( 3) (1 1) (31.0 (C,

.... 6/8 - 5'86 '89. P 0.4 10/81- ''8E 42.9

45k 3 9 (81.5) (0.3) (197 (36.9) (C.2"

4.3 '.. 10/84- t 43.6 C.;

I7,9 304 (63.4) 0.2 1 , .397; (C.2(-. ~6.'5 1/6 I0.2)
: 'l*- ; 14 4 .. i 5q - 4 n-" 54.1 b . /85- 1/8E i . .

-3 4 . ... (239 (49.C I (144) 31.9 (0.2)

. . 4' ;'- ' 4f- %.89- 7/86 32.3 0.2
3 "2 (44.3: . ,(1 321 (29.3) (1.2.

Hb. . - f,, I f86- iB'_ 3Z.2 0.2
,<'.' ~ . 10 (5.. I  

OZ 132; 129.31 (1.2i

4 . '. 3/i- , 10/84- 3'8( 30.C 0.3
;, , .0 ( -2: I (115, (2 .21 (0.2)

4- - .. 38 - 9.81 35.c .3

* ' K.':4' .. 23-l I ';r. .3 (124. 1296' (1.21

= .. . I .-' -i. :: 6"-11' '. 38g6- N/Nt 30.6 1.0
4. .. 3, 1, (125 (29.6, I ' !

*
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Table 4.1.2-39. Construction hydrocarbon emissions and emission
rates for Nevada/Utah deployment area - mobile
sources.

SHELTE0 CONSTRUCTION mJS EUS bkO CONSTRU2CT0. DTI, CONSTRUCTIC--

CONSTRUCTION TOTAL EMISS( . CONSTRUCTION TOTAL EMISSION CONSTRIUC3ON TOTAL EMISSI
SEGMENT GROUP TIME PERIOr EMISSIONF RATE TIME PERIOD EMISSION' RATE TIME PERIOT EMISSIONS RATE
NC. NC. (Number of tons t.ron 'day (Number of tons tons/day (Number of tons tons/day

Workinq Days) (tonnes (tonnes,day Wkn, Lays) (tonnes) (tonnes/day 0 Wkn- Days. (tonnes (tonnes/day)

11 10/84-11/85 54.9 6/84 - 4/85 81.5 C.4 1/84- E/84 36.1 2.3
(282, (49.6' ( .2 (216) (73.9) (0.3' (105. (32,8. (L.31

4 -i.5-6,/8b 7 .0 2.2 4/- 4/86 98.4 2.4 6/84-1 /84 46.6 0.3
(369, (b5.2) (,.2 (261) (89.3) (C.3 (136) (42.4, (L.3)

,5 /8- 0/87 54.. 4/86- 1/8 73.5 C.4 12/84- 4/85 32.3 C.3

2d., (49.80 (2.2, (195) (66.7) (C.3) (94) (29.3. (C.3)

5167- 6186 54.9 .2 1/87-11/8- 81.5 2.4 4/85-10/85 39.6 0.3

(262 (49-8 ( 2 (216) (73.9) (0.. (115) (35.9, (0.3,

I- -Bb- 7/8- 67.6 .. 11/87-11/88 98.4 (,.4 10/85- 4/86 46.8 C.3
(34' (.3 ( .2 (261) (89.3) (0.3) (136) (42.4) (0.3)

1 1'85-11/86 105.C 23.2 10/84- 4/86 113.9 0.7 5/84- 3/85 55.8 0.-

(4-7, (90.2 (0.2 (391 (103.3 (0.3) (210) (50.6) (0.2)
2 r,00- 2 00 06.7 2.2 4/86- 6/87 80.0 0.3 3/85-10/85 41.7 0.3

7 .1. (. 0.2 (304) (80.3) (0.3) (157) (34.8) (0.2,

F11- 18 1J0(.3 . 6/87- 5/8 6 09.6 C.3 10/85- 7/86 52.3 0.3
,4Lt (11.0 (2.2' (239) (63.2) (0.3) (197) (47.4) (0.2)

/8- 1/6" b6.0 2.2 3/85- 5/86 U1.3 G.3 10/84- 6/85 53.4 0.3

9 (60.6 (0.2. (304) (73.7) (C.2) (179 (48.5) (0.3)

I ,,86-1,,, 51.. ...2 5 -6- 4/87 63.9 0.3 6/85- 1/8( 43.0 0.C3
(U4 (47.1) (2.2 (239) (57.9) (0.2) (144) (39.0) (0.3)

S7'0-12/06 5. . 4/87- 2/88 57.7 2.3 2/86- 7/80 39.4 0.3
(226 (5.5, ( .2) (216) (52.41 (0.2) (132) (35.7) (0.3)

11,86- 7-/& 4b.- . 2/88- 2/89 69.6 0.3 7/86- 1/87 39.4 0.3

(22 (4i.71 (C.2 (261) (63.3i (0.2) (132) (35.7) (0.3)

S 7/85- 9. 55." 2./ 385- 10 75.( U.4 10/84- 3/85 36.7 0.3
(304 5. .5. (0.2 (216) (60.6) (0.3) (115) (33.3) (0.3)

I 5/9'- 9',6 )m 1/86- 1/87 91.4 0.4 3/85- 9/85 42.7 0.3 ,
'(47, -. 7 . (261) (62 91 (0.3) (134) (38.8 (0.3)

14 5')- 8/80 50.0 ... 1/8-12/8' 83.7 0.4 9/85- 3/86 39.9 0.3
'326 24.23 ('2.2 (239) (7'.9 (0.3 (125, (36.2 (C.31

61 4100- 59 59.8 -.2 12/8'-11/88 B3.' .4 3/86- 9/86 19.9 C., S
(2' (54.2 (2.2 (239) (75.9) (C.3) (125) (36.2) (.3)

123(
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Table 4.1.2-40. Bituminous surfacing material for DTN construction*
powcr generator emissions from sand and gravel
processing and stone quarrying and processingP
plants.

CCAL.UIC TOTAL EMISSOIONS TONF (TONNES

5Kr P_,, NME , YARDS OF 2!-TA- DA.LY EMISSION~ RATE TONY 'WA (TONNES DAY

FATEBIA AI.WA S?;!B*.l, BFSP C228C23 I Cu . 9. AL;E;YDEI5  Tsp

9. b 6. . :6 . (0.6

I (2.218 .Or(.2 201 (CC)8 1 .2 (23 1 .80 .00 0.00 (900
Z36 .2 1.02 5 .12. . 12.4 11 .3 2. 10 ,. (v. U.S (9

(201 .22C (C.017 0.091 (0.083 0.0"1(:0 C.00C (C.006' 0.00- (3.006'

94 i.'23b .365 C .. 2 C. (0.61 8.( ''.81 2 1 21 .f (C.5 0.6 (C.6,

(2. 100 (.5 .2 2.1 27 .6' 2.9(0.0

_0, (0.00'. 2.091 (0.383 2.0Q 232 CO00n (0.006; 0.00- (C.006)

.3' .3 (0.9 12 4, (11.3 .1(. 2.(0.8 01.90 (G.8a'
(00' 2.91(2.D63 0.02 (C,0U 2.0060.00 0.00 (U. 06-~ - 2.9 _3 3 (1..2 15. 13. 1. 2. .2 (0.1.0.

o C14 U 06 (3.005 0.07. (0.066 L.001 (C.00S U.300 (O.004( COOS0 (C.005

1' -. 9' 74b- 5 . 01. (1.4 .2(2' .8(7 I.E. O:1(2.7£ 29 -. 5 O006(2.00' C.7'.0 (2.066 COUI(0.001, COO- (C.00'005( 0
4P. 14.4 (53.' .. (2.22 5.2 (0.92 1.21 (C2.9

I So (C.C1, C.00 (0.005 2.073 IC.L66- .: (2.021. 2.0015 (2.004! 0.005 (C.005 -

.74& (1.0 14.4 (13.0 2. (0.2) 2.0 (0.92 I.2 (0.9)
Din 26 006 (32.00( . GOAD (0.073 2.001 (0.001) 0.005 (C.005 0.006 0.O0S

L2 44 2.1-! 1( .4 (0.8 1..' (12. 2 _ 2.8 (0.7 0.8 (K.71
.,Joe30 (C.006 0.08D (C.C~l 2.00. (2.000. 2.025 (0.0051 2.006. (0.005

0 2( 2.0 -44.- 19.5 2. (21 0 06 06(7
(2"26' 00,' (c,.:006 0.0719 (.02 20 01 (2.01 C.0 5 (205 E.0 (0.005

1324 1-00 (.8 1.5 (9.5 2. 21 C.' 2.6! 0.8 (0.2.
06 2000, (2.306. 0.079 (0.0 72 C.0 01 (C.00 L .00 (0 00, .00 12.005:

210 _ f.. .3 .8, 11.5 (12.4' U.: (C.2' 2. (2.7 0.8(2:
2.1-. 22 20008 7 21.102 (2.00 C.001 (3.001' 21.00' (C.006 0 .00' (0.006.

2! 234 5"6 (2'1 1. 26 1. . 3.4 (1:.1( L.. (2.2 2.- 2.8 1.2 (C.9
I (.22' 2.2F 202 210 (C.0912 .D22 (2.001! . 02 (0.006. 0.00- (0.006

i2- -.378 2.032 .. 22 2 (2.9 12.4 (1-.3 2. (C.2 A. ((.8 I. (0C.8!

.2.(2.2202 . 008 C.7 0.090 (2.090. C.001 ( .31% D.o0 (2.006' 0.22' (0.006

1.0 .38 03 2 .( .22. 1.4 (11.3 (.2'_2 0.6 (2.8 2.9 (2.8
C 222 ."-06 .0' 2.9(0 9201(.0! 200- (0. 006) 0.00' (0.006;

0 0 fa . 2. 351 ..1..2 o -oa. n~tur,ous surfacinq materialr (CY' total qallons fuel needed.
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Table 4.1.2-41. Bituminous surfacing for DTN construction:
power generator emissions from asphaltic
concrete plants.

N,' -IAL DA.1 FMISF1(94 BLAIT TO(40.'DAY (73ONNES/DAY
N-: FJ A'30r IN ALL,2INS

i .0 h,56C .-..- .1 : . .. C 7'.

~~~~O- -'9 .2' .1 .2(.0 .008I(2.008 C.009(c.006

.2 . 9 1.,.,. 04.2(.0 .006(0.008) C.009(0.00C'

0 3. .23 :'~ 114 -.3W2.-02 008(0.008 C.009(c.00b&

:. .14 f02(.32 I "K Z.0 0 .009f-.008

-02f> .I: - ) -1. 1 2 0: C00-(.006(( 0.007(C.00(,

.2.2 .2I "I"0:o . (C(. 021 1.001(c.006) 0.001(0.0071

74, .84 4.377.9, 1' .4 1, 17.. 1.3(1.2, 1.4(1.3)

G2' 3C .3> ,. 02..23 D.00(3.0067 0.007(c.3007)

2.3- :47 .3,.9.r .4 7727 .3(l.2) 1.4(1.3)

('.024('.022 ).319 c0O7 1 02 2.007(0.007( 0.008(0.007)

144 U.19 674 3.4(0.!: t. 0.. ,.C. 1.(.7.(

C024(,'.022 .09: .. 0-: OC1 0.001(0.007) 0 )8(0.0037)

0004702 i3~ I 302 .OY003 .00(0.003

U.2C24: 02 2 1 .C'0'.2 . .00'', .37 2I.0007;. 023

f ' .74 .4(7.1 1.1 . 1.1(1 a

4 .2 7'- 3."(1 ( 3.4 1.47.. v...

2.7.231 1. (.3.4 1412

M.teroal Pr-rae' (rare-S us sra.o (< rt
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Table 4.1.2-42. Aggregate base material for DTN construction:
power generator emissions from sand and gravel
processing plants (Page 1 of 2).

TOTAL EM ISS IONS

GROUP NUMBER OF CUBIC TOTAL TOTAL EMISSIONS TONS (TONNES)

SEGMENTONUCO YARDS GALLONS DAILY EMISSION RATE TONS/DAY (TONNES/DAY)
NUMBER NUMBER S AGGREGATE OF FUEL'

DAY BASE (E -05) CO HC NO

(F + 05) C

11 216 32.90 7.332 37.4 34.0) 13.b (12.4) 72.0 (156.0)

0.174 (1.158) 0.064 (0.068) 0.7,,C (0 722:

4 261 42.77 9.538 48.6 (44.2) 17.8 (16.2) 223.6 (202.8
0.186 (0.170) 0.068 (0.062) 0.856 (0.778'

5 195 29.61 6.598 33.6 (30.6) 12.4 (11.2) 154.8 (140.4)
0.172 (0.156) 0.064 (0.058) 0.795 (0.720)

6 216 36.19 8.066 41.2 (37.4) 15.2 (13.8) 189.2 (171.6
0.19C (0.172) 0.070 (0.064) 0.876 (0.794.

12 261 42.77 9.532 48.6 ( 44.0) 17.8 ,16.2) 223.6 (202.8)
0.186 (0.168) 0.068 (0.062) 0.856 (0.776

1 391 52.64 11.730 59.8 (54.2) 22.0 (20.0) 275.0 f249.6,
0.154 (0.138) 0.056 (0.052 0.704 (0.638)

2 304 39.48 8.798 44.8 (40.6) i 16.4 (15.0) 206.4 (187.2)
0.148 (0.734) 0.054 (0.050) 0.678 (0.616)

3 239 49.35 11.004 56.2 (51.0) 20.6 (18.8) 258.0 (23.. 0
0.234 (0.212) 0.086 (0.078) 1.080 (0.980)

9 304 49.35 11.004 56.2 (51.0) 20.6 ,18.8) 258.0 (234.0)
0.184 ( 18) 0.068 (0.060) 0.848 (0.7701 .

10 239 49.35 11.004 56.2 (51.0) 20.6 (18.8) 258.0 (234.00.184 (0.168) 0.068 (0.060) 0.848 (o,.770

8 216 39.48 8.798 44.8 (40.6) -o.4 (15.0) 206.4 t187.2)
0.188 (0.170) 1 0.070 (0.062) 0/0864 (0.782

7 261 36.19 8.066 41.2 (37.4) 15.2 (13.8) 189.2 (171.6)
0.190 (0.172) 0.070 (0.064) 0.876 (0.794)

16 216 39.48 8.798 44.8 (40.6) 16.4 (15.0). 2(6.4 (187.0)

0.208 (0.188) 0.076 (0.070) 0.956 (0.866

15 261 46.06 8.264 52.4 (47.4) 19.2 (17.4) 240.' ("184
0.200 (0.182) .0.074 (0.061) 0.922 (0.836

14 239 42.77 9.532 4$.6 (44.0) 17.8 (16.7) 22:. (207.
0.204 (0.184) 0.074 (0.06k) 0 936 (0.848)

13 239 42.77 9.532 48.6 (44.01 17.8 (16.2 22,. 6 .202 8
0.204 (0.184) 170 074 (0.068 . C, .84

* S
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Table 4.1.2-42. Aggregate base material for DTN construction-
power generator emissions from sand and -ravel
processing plants (Page 2 of 2).

TOTAL TOTAL EMISSIONS

NUMBER OF CUBIC GALLONS TOTAL EMISSIONS TONS 'TONNESSEGMENT GROUP CONSTRUCTION YARDS OF FUEL' DAILY EMISSION RATE TONS DA :TONN,,_ 1W
NUMBER NUMBER AGGREGATE A(E - 05DAYS BASE

(E + 05) ALDEHYDES SO.  TS,

11 216 32.90 7.332 2.6 (2.4) 11.4 (10 4) 12.2 (11.2
0.012 (0.010) 0.052 (0.048) 0.056 0.052

4 261 42.77 9.538 3.4 (3.0) 14.8 p13.4, 16.0 14 4
0.012 (0.012) 0.058 (0.0521 0.062 t0.056,

5 195 29.61 6.598 2.4 (2.2, 10.2 (9.41 11.0 (10.0,
0.012 i0.010; 0.052 10.04S I  0.056 '0.052)

6 216 36.19 8.066 2.8 (2.6) 12.6 (11.4) 13.6 A12.2:
A 0.014 (0.012) 0.058 (0.0521 0.062 0.05C-

12 261 42.77 9,532 3.4 (3.0) 14.8 13.4) 16.0 t14.4'
0.012 (0.012 0.056 (0.052) 0.062 (0.046

i 391 52.64 11.730 4.2 (3.8! 16.4 16.6) 19.6 17.8
0.010 0.0101p 0.046 (0.042) 0.050 ,0 046

2 304 39.48 8.798 3.0 (2.8) 13.8 12.4' 14.8 13.4,
0.016 (0.014) 0.072 (0.066) 0.078 /0.070.

239 49.35 11.004 3.8 c3.6 17.2 r15.6) 18.4 16.8,
0.016 (0.014) 0.072 0.066) 0.078 (0.070

3' 304 49.35 11.004 3.8 (3.61 13.8 12.4 14.8 1,.4.0.012 10.012 0.056 (0.052) 0.060 0.05-1

10 239 39.48 8.798 3.0 (2.8) 11.8 12.4' 14.b 13.4
0.012 (0.012 0.058 (1.052, 0.061 (0.056

8 216 36.19 8.066 1.8 (2.61 12.6 11.4. 13.6 12.2
0.014 (0.012 0.058 (0.050) 0.64 , C, 056

7 261 36.19 8.066 2.8 (2.6 12.6 (11 4, 13.6 12.2
0.010 (0.010) 0.048 1 (.044 0.002 ( f14c

16 216 39.48 8.798 30.0 ,2.4 13.8 : 12,4, 14. 4

0.014 (0.014, 0.064 (0.038) 0 (68 0 62

1, 261 46.06 8.264 3-C (3.2 , 16.
r
) '14.6. 1- .2 15.,0

0.014 O.012, 0 ('062 l.056 0 '666 '-,0,

14 230 42.77 9.532 3.4 3.0 1 14.8 13 4 16 0 1-1,4
0.014 13.032'' ('.062 ,0050, 0(066 .( .O.00

_ _i j 0.014 0.0121 0 062 0,56 0 0 O06 (.060
41 22) 4 . 7 0i . 5 3 2 3 .4 ' . ,1 4 8 '1 3 4 1 c , 3 3

0 41

__ '___ 78 a 11r. (1.22, 0.22 x t'al aggr 'Lzat, bast ' = i tal gCalIlon,
atr : Pr , 35c "k . fir. fuel needed.
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Table 4.1.2-43. Aggregate base material for cluster construction:
power generator emissions from szand and gravel
processing and stone quar-rying and processing
plants. (Page 1 of 2)

( -I

I roT l. 'll 1ToTAI, EN! (-).I N.S ToS ONNES
021).')) NU"IIE 13 11C T fOTAL DAILY LNISSI N " NSV~ P 1\' >\y NE DAN'

-,7PE UMBER.0 )F:m AGRDSTF GALONS ___________ ____________________

jU(OIER 7'AY y OASE IFFE0) 0(0N

SI SI

6.4 5. 8 2.4 2 .2 29. ,3 .

658 l.250 0.062 (0.056 1.-022 0, g20 t282 b1 2S6

8.4 (7.6) 3 .. 3 2.8 38,6 35 .2
:1 p;.,80 1 .624 0.062 0 .056) 1.122 ).)20, .28-4 0.258)

5111 1 .3 5.2. 2 2 .1 26.6 24.,j

0 06 0'35 0)22 ), 1282 0250. 6

70 6 .4 2. 2 -1 32.06 29 6)
115 3 2 1.37

a0.n062 1.g o22 0.20) 284 0.256

8.4 ..6 23 ) 7 N) 38 15 . .)
136 7 80 1.024 0.02 0, 1)5 . " 12 )20, 1.284 12 .2C8'

* -.

10 2 90 2; 3 4 4) 47. 2 42.8)
21) . V20 1.9S4 0,048 Q 0. 144 ) .018 0 1 20) 2 24 f. 204

.8 7 1: 2 1; 35.0 22 ..2

2 157 806 1.497 0.050 0.0 44 .018 0 )16) 0 226 1.206

. ..8. 3. 2 4.6 -.10
87 7 5 S 1.6 0. 50 (0.2 44 ) . S 0 06) .226 ,3.200)

3.6 S.8' 3.0 . 3. 2 44 40. 2-'

0.0254 0. 2) 0.1)20 0.018) 0.248 . 226

7.1 7.1 35. C. 33 32.2
1 4 1.0 49 1) 1054 0 'J148) .1 )2'0 (0,0181 *.248 . :'4

32 0 , .4) 2 3 L.44 32.6 29 6
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Table 4.1.2-43. Aggregate base material for cluster construction:
power generator emi ss ions from sand and gravel
processing and stone quarrying and processing
plants. (Page 2 of 2)
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I'abh* 4. 1.2-46. Emission factors for 41,c.ei.-powered industrial
equipment

rPollutant Emission Factor (lb/10O3 Gallons Fuel)

Carbon monoxide 102.

E xhaust hydrocarbons 37. 5

riNitrogen oxides 469.
Aldehydes 7.04

Sulfur oxides 31.2

Particulates 3.5

T4161/8-27-81 I
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generator daily emission rates are average values. NO emission rates are the
largest, with annual rates approaching or exceeding 100 tons/year.

OPERATING BASE: VEHICULAR EMISSIONS ON THE HIGHWAY FROM THE
OPERATING BASE TO THE SUPPORT COMMUNITY (4.1.3)

Pollutant level increases in the area surrounding the operating base will occur
due to increased flow of vehicle traffic throughout the region. The greatest
concentration increases will be observed along the stretch of major highway which
serves as the connecting link between the base and the support community. Traffic
on this section of the highway will be a combination of the normal daily transient

I traffic flow and the base-related traffic. The crosssection of vehicle types
traveling on the highway link is assumed to be representative of the national
average vehicle mix as given in Table 4.1.3-1. Emission factors for these types of
vehicles are presented in Table 4.1.3-2. These emission factors are extremely
conservative, particularly considering the assumption of 1975.

For modeling purposes, the emissions from a "composite" vehicle determined
by the national average vehicle mix (Table 4.1.3-1) were calculated by multiplying
the fraction of cars, light duty trucks, heavy duty trucks (gas), and heavy duty
trucks (diesel) by the appropriate emission factor (Table 4.1.3-2).

C2; (0.8 x 45) + (0.12 x 76.3) + (0.05 x 288.1) + (0.03 x 27) = 60.4 g/mi

HC; (0.8 x 5.06) + (0.12 x 8.35) + (0.05 x 30.0) + (0.03 x 4.5) = 6.69 g/rni

NOx; (0.8 x 3.2) + (0.12 x 3.6) + (0.05 x 10.5) + (9.03 x 20.1) 4 .12 g/mi

Ox ; (0.8 x 0.13) + (0.12 x 0.18) + (0.05 x 0.36) + (9.03 x 2.8) = 0.23 g/mi

TSP; (9.8 x 0.54) + (0.12 x 0.54) + 0.05 x (0.91 + 0.2( )) + 0.03 x (1.3 + 0.2( --))
0. r. 2 g/mi 4 --

Table 4.1.3-3 is a summary of pollutant emission rates reported on the basis of
vehicle volume per hour. These rates were used along with various meteorological
assumptions as input parameters for HIWAY modeling. Results of the modeling are
reported in Section 5 of this report.

4.2 METEOROLOGICAL DATA

MODEL INPUT REQUIREMENTS (4.2.1)

In order to numerically simulate the atmospheric transport of M-X-related
* emissions, it was necessary to provide meteorological data pertinent to the location

of interest and to the dispersion model used. The IMPACT model requires, as a
rninimurn level of input, wind speeds and directions at one location in the model grid
for each hour of the simulation. Additionally, an atmospheric stability-class
vertical profile is necessary for at least one location in the grid consisting of a
Pasquill stability-class assigned to each model layer in the vertical. This data

* dotermines the amount of vertical dispersion that occurs as well as the vertical
extent of mixing.
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Table 4.1. 3- I. National average vehicle
type mix.

Vehicle Type Percent

Motorcycles 0

Cars 80

Light-duty trucks 12 .I

Heavy-duty trucks or buses (gas) 5

Heavy-duty trucks or buses (diesel) 3

T4162/8-26-8l

I I

* S

* ~I
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Table 4.1.3-2. Emission factors used for vehicles
associated with the operating base.

I CO HC NO x  SO x  TSPb

VEHICLE TYPE (g/mi) (g/mi) (g/mi) (g/mi) (g/mi) 0 0

Automobile 45.0 3.3 3.2 0.13 0.54
1.76

5.06

Light-duty truck 76.3 6.2 3.6 0.18 0.54
2.15

8.35

Heavy-duty (gas) 288.1 28.0 10.5 0.36 0.91 + 0.2(4) *
2.0

30.0

Heavv-dutv (diesel) 27.0 4.5 20.1 2.8 1.3 + 0.2(')
N/A

4.5

4158

aTotal hydrocarbon emission factor is sum of exhaust emission factor

and crankcase/evaporative emission factor. *
blncludes both exhaust and tire wear. An adjustment is made for

trucks with more than 4 wheels. W equals number of wheels.

1982 calendar year using 1975 vehicles. Standard Test conditions.

Source: 'Mobile Source Emission Factors," EPA. March, 1978. S -
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Table 4.1.3-3. Emission rates based on vehicle
volume per hour (g/sec-m),

VOLUME CO HC NO xso x TSP -0.*

1. 100 0.001 0.0001 0.7x10-4 4.0x10-6  1.1X10-1

2. 500 0.005 0.0006 0.3x103' 2.0x105' 5.4x105  j
3. 1,000 0.010 0.0012 0.7x10 4.OxlO ' 1.1X1O 4

4. 1,500 0.016 0.0019 1.1x10-1 6.0x105' 1.6x10-4

5. 2,000 0.021 0.0025 1.4x103  7.x0l.X10- 4

6. 2,500 0.026 0.0031 1.8x103  q.9x105  2.7x 0-4

7. 5,000 0.052 0.0062 3.6x103' 2.OX10-4  5.4x 0-4

8. 7,500 .078 0.0093 5.4x10 ' 2. 99X10-4 8.1xl0 '

4159
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The preferred form of input to IMPACT consists of wind profiles extending to
the highest layer specified in the model simulation. However, winds specified at one
level are sufficient to drive the model calculations as the model will extrapolate
upper level winds from surface winds by considering the stability profile. It is
extremely beneficial in areas of complex terrain to have input wind information at
more than one location. If a single location for input winds is used, then all of the -
grid cells in the model will contain winds characteristics of that one location,
although modified somewhat by the terrain. To capture thermal effects on local
flows, mesoscale circulation patterns, and topographic influences, such as
channeling of the wind, it is necessary to have input winds at several locations in the
region of interest.

The meteorological input requirements for the HIWAY and PAL models are
different than that required for IMPACT. Both HIWAY and PAL models are
steady-state Gaussian models so the wind data are only needed at one location and
are considered to be constant both vertically and horizontally throughout the area
for which concentrations are being calculated. In addition to wind speed and
direction data for each hour, atmospheric stability-class and mixing height data are
needed as input. The stability-class is used in the calculation of the vertical
dispersion coefficient while the mixing height represents an upper limit to the
extent to which l)ollutants can be vertically mixed. In these models, the stability-
class is assuned to be constant from the surface to the mixing height. Generally,
the ground sur race stability-class is used as input to the model.

METEOROLOGICAL SCENARIOS FOR IMPACT (4.2.2)

Site-specific meteorological data were not available for the various operating
bases (OB) and dedicated deployment area (DDA) valleys to which IMPACT was
applied. As an alternative to actual data, various meteorological scenarios were
used as input to the model calculations. These meteorological scenarios represented
wind and stability regimes typical of those which occur in the individual locations.
Meteorological conditions were chosen that would tend to result in high
concentrations, alLhough not necessarily in worst-case concentrations.

Climatological wind data from the Nevada Test Site and Nuclear Rocket
Develr ment Station were used for guidance in the selection of the Dry Lake-
Delar .r Valley meteorology. The test site data represented wind regimes typical of
a Lsin and range system. These data contained the monthly and hourly climatology
of wind speeds and direction both on a valley floor and on nearby mountaintops and
slopes.

For Dry Lake-Delamnar Valley five locations for input winds were selected.
Four of these locations were on elevated terrain and one on the valley floor. The
winds selected for these five points represent a situation similar to a low
wind-speed day in April at the Nevada Test Site. Five locations for input winds
were chosen in an attempnt to account for the early morning upslope wind that
occurs as a result of heating on the western slopes. The initial winds at 8:00 a.m.
are extrenely light and blowing slightly up the mountains on the west site of the
valley to represent the thermal effects present early in the morning. By mid-
morning, the winds have shifted to an up-valley flow from the south which peaks
during the mid-afternoon. Winds at upper elevations are of a somewhat greater
wind speed as was indicated to be the usual situation in the Nevada Test Site data.
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The up-valley wind case is potentially the worst condition for high pollutant
concentrations because it maximizes the cumulative effects of all of the upwind
emission sources on downwind receptors due to the orientation of the M-X system
along the valley floor. Atmospheric stability is assumed to change from stable to
slightly unstable at the surface after solar heating of the valley floor o~curs in the
morning. Th- stability returns to neutral in the afternoon as wind speeds increase 5 . 6
and the atmosphere is well mixed. Above 500 m, the atmosphere is assumed to
remain neutral throughout the simulation (see Table 4.2.2- 1).

The meteorological conditions input for Steptoe Valley simulation are similar
to those for Dry Lake-Delamar with the exception of the wind direction
(Table 4.2.2-2). The prevailing wind direction in Steptoe Valley is from the south •
which would transport the operating base emissions towards the town of Ely. The
simulations at Beryl, Coyote Spring, and Delta represented morning conditions, with
light winds blowing from the southwest (Tables 4.2.2-3, 4.2.2-4, and 4.2.2-5). The
model run for Duckwater consisted of a flow reversal case. This consists of light
winds from the north at 8 a.m. and 9 a.m., changing to light southerly winds at 10
a.m. (Table 4.2.2-6). These conditions occur frequent!y in a mountain-valley system
and can produce high pollutant concentrations by transporting previously emitted
pollutants back over the source area.

The meteorological conditions assumed for the Texas/New Mexico model runs
(Clovis, Hereford, Dalhart) were basically similar to each other (Tables 4.2.2-7 and
4.2.2-8). The prevailing winds were assumed to be from the west-southwest, which 0
is typical of this region. Early morning conditions were assumed to be a stable
atmosphere with light wind speeds of 4 to 5 mi per hour. By late morning or early
afternoon, winds had increased to 12 to 15 mi per hour and the atmospheric
conditions were neutral.

METEOROLOGICAL INPUT TO PAL AND HIWAY (4.2.3) * S

The EPA Gaussian models PAL and HIWAY were used to calculate localized
maximum concentrations during construction activities and at the potential
operating base (OB) locations. PAL was used to estimate particulate concentrations
due to shelter construction emissions. Meteorological input consisted of worst-case
mixing height, wind speed, and stability-class values observed for a one-day period 0
and a five-day period at Ely, Nevada. Wind direction was assumed to be that which
produced maximum downwind concentrations.

PAL was also used to model the air pollution concentrations of OB
construction. Theoretical mixing height, wind speed, and stability-classes producing
poor dilution were used. The conditions used were a wind speed of 5 meters per
second, a 500 meter mixing height, and a stable atmosphere which are similar to the
worst five-day conditions reported for Amarillo, Texas. Because of limitations of
the PAL model as discussed earlier in Section 3.4, and in the emissions data for the
OB construction, it was not considered necessary to use more refined meteorological
data. The PAL results are presented only to give a rough approximation of
particulate problems to be expected near construction activity. • ]

The HIWAY model was used to model very localized concentrations associated
with peai< hour traffic during OB operation. Hypothetical wcrst case meteorological
conditions of a one meter per second wind parallel to the roadway, 25 meter mixing
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Table 4.2.2-1. IMPACT modeled meteorological conditions for Delamar/Dry Lake
Valley (Valleys 181 and 182).

Grid I Wind Pasquill
Staton ourCoord. Wind Speed

Station Hour (M/Sec) Direction Stability
I (Deg) Class

1 0600 5 21 0.4 315 E-D
2 (Before start of 9 21 0.4 80 (Lower level
3 construction) 6 13 1.3 0 inversion)
4 2 6 0.9 270
5 7 5 0.9 120

1 0800 5 21 1.3 90 E-D S
2 (Start of 9 21 0.9 100 (Lower level
3 construction) 6 13 0.9 0 inversion)
4 2 6 1.3 90
5 7 5 1.3 130

1 1000 5 21 3.1 170 D I '
2 9 21 2.7 220 (Neutral to
3 6 13 1.8 180 mixing height)
4 2 6 3.1 180
5 7 5 2.7 230

1 1300 5 21 4.5 210 C-D I S
2 9 21 5.4 190 (Class C for
3 6 13 3.6 200 ground layer)
4 2 6 4.9 200
5 7 5 5.8 190

1 1700 5 21 4.5 240 D I S
2 (After 9 21 5.4 230 (Neutral to
3 construction) 6 13 4.5 180 mixing height)
4 2 6 4.9 170
5 7 5 4.9 210

T2194/10-2-81

ISee Figure 5.1.1-1 for grid layout.

1

1 6
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Table 4.2.2-2. IMPACT model meteorological conditions for
Ely, Nevada, OB site.

GRIDCOORD. WIND SPEED WIND PASQUILL

STATION HOUR DIRECTION STABILITY
I (M/SEC) (DEG) CLASS

1 7 21 6:00 a.m. 1.3 180 E
2 C4 12 6:00 a.m. 0.9 100 E

3 11 3 6:00 a.m. 1.3 130 E

7 21 7:00 a.m. 1.8 190 E
2 12 7:00 a.m. 2.2 130 E
3 11 3 7:00 a.m. 1.8 190 E

1 7 21 8:00 a.m. 1.8 170 E
2 12 8:00 a.m. 2.7 180 E
3 11 3 8:00 a.m. 2.7 200 E

4p
1 7 21 9:00 a.m. 2.2 150 D

9 12 9:00 a.m. 2.7 200 D
3 ii 3 9:00 a.m. 3.6 210 D

1 7 21 10:00 a.m. 3.1 180 D
2 9 12 10:00 a.m. 3.6 170 1 D
3 11 3 10:00 a.m. 2.7 190 D

1 7 21 11:00 a.m. 3.6 170 C
21 - 12 11:00 a.m. 3.6 190 D
3 I! 3 11:00 a.m. 3.6 180 D

7 21 12:00 ,.m. 3.6 160 D
2 12 12:00 p.m. 3.6 170 D

3 I 11 3 12:00 p.m. 4.5 190 D

1 7 21 1:00 p.m. 4.5 170 D
* 2 "1 12 1:00 p.m. 4.9 150 D

3 1 3 1:00 p.m. 4.5 200 D

2111

See Figure 5.1.1-7 or 5.1.1-8 for grid layout.
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Table 4.2.2-3. IMPACT model meteorological conditions for the Beryl, Utah, region.

Wind Direction
Station Time Grid I Wind Speed WiDegrestion StabilityLocation (meters/sec) (Degrees from Class

North)
iI J

1 8:00 a.m. 2 8 1.3 230 F
2 4 2 1.8 290 E 0
3 18 6 1.3 270 E

1 9:00 a.m. 2 8 1.8 240 E4 2 4 2 0.9 270 E
3 18 6 0.9 250 F

I 10:00 a.m. 2 8 4.9 230 D
2 4 2 4.9 190 D
3 18 6 4.0 270 D C

I 11:00 a.m. 2 8 5.8 260 D
2 41 2 5.4 210 D
3 18 6 3.6 280 D

T21 10/9-22-81/F

ISee Figure 5.1.1-9 or 5.1.1-10 for grid layout.

1 6
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Table 4.2.2-4. IMPACT model meteorological conditions for Coyote Spring,
Nevada OB site.

Grid Wind Pasquill
Station Time Coordinates Wind Speed Direction Stability

(m/sec) (Deg) Class

I 3

1 0800 4 6 1.3 180 E
2 0800 13 3 0.9 120 *

1 0900 4 6 1.3 160 E
2 0900 13 3 1.3 110

1 1000 4 6 4.0 170 D-E
2 1000 13 3 3.6 160 0 0

1 1100 4 6 4.5 180 D
2 1100 13 3 4.0 170

T2301/8-27-81
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Table 4.2.2-5. IMPACT model meteorological conditions for Delta area (Valley 46).

Station Hour Grid CoordinatesI Wind Speed Wind Direction Pasquill Stability 0 _
r (M/Sec) (DEG) Class

I J

1 4 11 2.2 315 E-D

ro 0,
2 0800 7 2 2.7 225 (Lower level

inversion)
3 13 8 2.2 270

1 4 11 2.7 300 E-D 1 0

2 0900 7 2 2.7 235 (Lower level
inversion)

3 13 8 2.7 270

1 4 11 5.4 290 D-E-D

2 1000 7 2 4.9 250 (Inversion
breaking up)

3 13 8 4.5 270 0

1 4 11 5.8 290 D

2 1100 7 2 5.4 260 (Neutral to
mixing height)

3 13 8 5.4 270

T2195/10-2-81

1See Figure 5.1.1-3 for grid layout. I5
I
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Table 4.2.2-6. IMPACT model meteorological conditions for nlu(ckwater area
(Valley 173B).

Grid I Anind Speed 1ind PIsquiil
Station Hour Coordinates Direction Stability

(/e. (De) C lass

1 000 3 4 1. 3 360 F-D

2 3 13 1 . 20 (Lover level
S i":version)

1 900 3 4 1.8 350 F-F
(Lower level

2 3 13 1.3 360 in ersion)

1 1000 3 4.5 170 1l-E- F
2 3 1 3 5. 4 160 (Inversion

breakingr up)

t 1100 3 4 5. 4 I0
2 3 13 5,S 170 (Neutral to

SMixino height)

T2196/9-22-S I/F

I See Figure 5.1.1-2 for grid layout.
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Table 4.2.2-7. IMPACT model meteorological conditions for
Dalhart, Texas, and Clovis, New Mexico areas.

Grid Wind Wind Pasquill

Hour Station Coordinate Speed Direction Stablity

I J (m/sec) (degree) Class

0800 1 5 5 1.8 240 E

0900 1 5 5 2.7 255 E

I000 1 5 5 5.8 260 D-E

1100 1 5 5 6.3 250 D

T2285/8-26-81

I See Figure 5.1.1-4 for grid layout.
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Table 4.2.2-8. IMPACT model meteorological conditions for Hereford,
Texas area.

Hor ttin Grid Wind Wind PasquillHor Sain Coordinate I Speed Direction Stability
Class

I (m/sec) (degree)

0800 1 5 5 1.8 240 E
0900 1 5 5 2.2 255 E3
1000 1 5 5 5.8 260 D-E
1100 1 5 5 6.3 250 D
T2284/9-2 1-81*

See Figure 5.1.1-6 for grid layout.
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s q
height, and a very stable atmosphere were assumed and used to predict worst-case

, concentrations. These conditions are extreme worst-case, and would probably not
ever actually occur.
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5.0 MODELING RESULTS

As mentioned in Section 4.1.1, the air quality modeling was performed based
upon preliminary system designs. Further, meteorological data for the area are very
limited. In spite of data limitations, it was felt that the magnitude of the air
quality impacts could be gauged through a general application of the HIWAY, PAL,
and ISC models, developed for EPA, supplemented by simulations provided by the
IMPACT complex terrain computer model. The results presented here should be
viewed as preliminary, and will be refined as more specific data become available if
the new data indicate that a significant change in results will occur. .

5.1 IMPACT MODELING RESULTS .. "'-"

EMISSION GRIDS (5.1.1)

The area to be modeled is divided by a grid consisting of square grid cells of a S
predetermined size. Size of the grid squares is determined by the user according to
the degree of geographic resolution warranted by the particular conditions modeled.
The IMPACT model requires an emission value for each grid cell. The IMPACT
model was applied to predict regional scale impacts. Grid cells 4 km square were
deemed appropriate for modeling construction activity in the deployment area,
whereas, grid cells 4,000 ft by 4,000 ft were used in modeling the concentrations of P
gaseous pollutants around the OB sites during system operation.

The areas selected for construction modeling were Dry Lake-Delamar valleys
and Duckwater Valley in Nevada; Delta, Utah; Dalhart, Texas; Clovis, Texas; and
Hereford, New Mexico (Figures 5.1.1-1 through 5.1.1-6).

The emission grids used for the OB sites of Ely, Nevada; Beryl, Utah; Coyote
Springs, Nevada; and Clovis, Texas are shown in Figure 5.1.1-7 through 5.1.1-14.

* The emnission values assigned to the grid cell are given in grams per second and
placed directly on these figures. A CO and NO emission grid is given for each OB
site. x

DIGITIZED TERRAIN (5.1.2)

The IMPACT model is capable of handling wind flow around features of
complex terrain and simulating a wide variety of meteorologic conditions character-
istic of the landscape in question. To implement this capacity, it was necessary to
input an averaged value of terrain height for each of the grid cells used to define .
the modeling area. The grid cells correspond to the emission grids shown in Figures
5.1.1-1 through 5.1.1-14 in the previous section. Average terrain height values were
obtained for each of these cells by overlaying the grid on a topographic map of the
area and digitizing contour lines. An example topographic map of the modeled areas
is shown in Figures 5.1.2- 1.

PREDICTED POLLUTANT CONCENTRATIONS - NEVADA/UTAH (5.1.3)

Construction and operating activities related to the M-X will result in the
emission of several atmospheric pollutants. These include total suspended
particulate matter (TSP), nitrogen oxides (NOx), sulfur oxides (SOx), carbon
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Figure 5.1.1-1. Emission grid for the Dry Lake/Delamar
construction group.
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Figure 5.1.1-2. Emission grid for the Duckwater, Nevada
construction group.
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monoxide (CO), and hydrocarbons (HC). By far, the predominat pollutant emission
during construction will be TSP, which occurs chiefly due to excavation, wind
erosion, and vehicular traffic over cluster roads as well as from stationary sources
producing road and shelter materials and aggregate storage piles. Particulate
emissions during operation of the system will be greatly reduced and will consist _
chiefly of vehicle emissions from traffic over unpaved roads and from fugitive .
emissions from wind erosion of exposed surfaces.

Construction-Related Particulate Pollutant Impacts (5.1.3.1)

The effect on atmospheric resources of fugitive dust (particulate) emissions -4

was assessed using the Integrated Model for Plumes and Atmospherics in Complex --

Terrain (IMPACT). The model was employed to predict regional (large scale)
particulate concentrations resulting from cluster road and shelter construction.
IMPACT is a three dimensional grid model capable of quantifying the effect of
reactive and/or inert emissions. The model accounts for the influence of vertical
temperature stratifications on wind and diffusion fields, and for shear flows created --

by the atmospheric boundary layer and terrain. The primary reason for choosing the
non-Gaussian IMPACT model was its treatment of wind flows in regions with
complex terrain. Gaussian models assume a wind flow that is uniform in direction
and speed for each time period simulated (usually one hour). IMPACT is capable of I
more closely simulating actual wind flow patterns such as valley drainage winds, a

4 condition typical of the hydrographic basins of Nevada and Utah. The IMPACT
model uses topographic data to simulate geographic variations in wind speed and
direction due to topographic influences throughout the modeled region. The highest
pollutant concentrations are expected to result when valley drainage winds and a
low inversion layer trap pollutants on the valley floor. Therefore, it was essential to
be able to reasonably model the complexity of valley wind flows. The IMPACT
model requires three types of data before performing an analysis for a given region:
(1) meteorological data by location and time of occurrence, (2) emissions data by
location and time of occurrence, and (3) digitized terrain data. Model input data are
described in Sections 4.2.2, 5.1.1, and 5.1.2 respectively.

Estimates of particulate emissions during construction of the shelters, cluster
roads, and DTN roads were calculated for several mitigation scenarios. Emission
estimates were calculated for each construction group for the time period during
construction when the level of construction activity and consequently the
particulate emission rate was the highest.

Particulate emissions during construction will occur from stationary sources
that produce and process construction materials for the roads and shelters (asphaltic
concrete, aggregate, and bituminous surfacing), construction activities (blasting,
excavation, and dirt moving), road dust from vehicular traffic over unpaved roads,
and wind erosion of unpaved surfaces. Emission factors used to determine the
emissions for each of the sources are given in Section 4.1.2.1 along with the
calculated emission rates.

The probable-case emission scenario modeled incorporates the most likely 0
physical conditions for soil and meteorology with a commonly applied combination
of mitigative measures. Average vehicle speeds are 45 mph. The mitigative
measures assumed include cost-effective control equipment for stationary sources
that process or produce construction materials and watering of roads, aggregate

-8
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storage piles and construction activities. Watering is assumed to reduce emission
rates by fifty percent.

Construction groups from the Nevada/Utah area were selected for air quality
modeling that are either representative of a large set of construction groups, or that
have unique emission, meteorological, or geographic characteristics.

Table 5.1.3-1 lists the construction groups that are selected for air quality
modeling in Nevada and Utah.

The Dry Lake-Delamar construction group was selected for modeling because
it is a topographically and meteorologically representative valley in the
Nevada/Utah rDA and because it has a relatively large number of clusters,
providing a conservative, or upper level, of emissions.

A construction time period with the highest regional activity level and
therefore the highest regional dust emissions levels was selected to model. For
example, the most intense construction activity period in Dry Lake-Delamar valleys
occurs when five clusters are under shelter construction, five clusters are under
cluster road construction, the DTN road is co,npleted and oiled, and only one cluster
is fully constructed.

Probable emissions for the Delta configuration group are of the same type as
those used for the Dry Lake-Delamar group. The emissions are distributed to the 0
appropriate grid cells according to the expected activity rate. Cluster road
construction, which is dustier than shelter construction, was placed in the clusters
nearest Delta to determine the effects on the town during the most intense
construction activity period expected.

The fluckwater area was selected to model because of the configuration of a
small number of clusters within a narrow valley. All clusters were assumed to have
cluster road constriction activity, which produces more dust emissions than shelter
construction.

The meteorological conditions modeled in the IMPACT code for the
Lelamar-Dry Lake Valley are presented for representative hours in Section 4.2.2.
Site- specific meteorological data were not available. Stability data were therefore
extracted from studies which determined lapse rates from soundings in the Nevada
Test Site, an area of Nevada similar to the .Delamar-Dry Lake region. A typical
pattern of early morning inversion, breaking up in midmorning, followed by mostly
neutral conditions with some low level thermal instability in the afternoon, was used
as the modeling condition. This pattern was coupled with typical valley wind
conditions determined by subjective analysis. In general it was assumed that low-
level winds would be flowing downslope in the early morning hours, and as the valley
floor begins to warm, the wind shifts to an up-valley direction and the speed
increases. Afternoons are generally characterized by moderate speed winds flowing
up through the valley which die down and begin to shift again as the sun sets and the

0 valley begins to cool. 0

The conditions simulated for the fDuckwater, Nevada, area represent a case of
flow reversal. In the morning mountain drainage winds were postulated to flow to
the south, while in the afternoon the higher speed, dominant, northward regional
flow
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Table 5.1.3-:. Construction grouos in Nevada and Utah selected for
air quality mnodeling.

Hvdrographic No. of Clusters
NaBasin No. In Group

Dry Lake-Delamar 181 & 182 11

Delta 46 I 1

Duckwater 173B 3

T21 97/8-25-81
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of air was presumed to have established itself. The stability pattern was similar to
that used in Delamar-Dry Lake.

For Delta, Utah, a simulation was made of "worst-case" conditions under
which the town of Delta would receive dust pollutants. The worst-case wind pattern

* is considered infrequent; the normal meteorological conditions for the area would "
generally result in only very low, if any, impact on the town. A pattern of eastward
airflow from 8:00 a.m. through noon was modeled, with slow winds in the early hours
becoming stronger later in the morning.

Modeling results for Delamar-Dry Lake, Delta and Duckwater using mitigated
emission rates are presented in Table 5.1.3-2. The highest and second highest
24-hour concentrations are reported for each area. The results are based on a -
12-hour simulation for Delamar-Dry Lake, and on 4 (worst) hour simulations for
Duckwater and Delta.

These results may be viewed as conservative due to the fact that, once
emitted, all particulate material was assumed to remain suspended for the
remainder of the simulation period, when in reality some resettling of material
would occur even though the particles modeled are less than 30 in diameter
(EPA, 1977). The assumption of continuous suspension yields artificially high
emission rates, hence conservative model results.

The highest concentration reported for each of the three areas occurs in the
immediate vicinity of the batching and aggregate storage facilities (the major
stationary emission source). The second highest levels result from shelter and road
construction, and are more representative of the fugitive dust concentrations at
locations near the heavy construction. The town of Delta received a maximum
concentration of 25 micrograms per cubic meter. The results in Table 5.1.3-2 show
that under the conditions modeled, second highest concentrations for all three arefs
modeled in Nevada/Utah are less than the secondary 24-hour NAAQS (150 3 4m i ),
but are greater than the 24-hour PSD increment for Class II areas (37 /u/m ). The .
PSD increment is used here as a bench mark for comparison purposes only, since
construction emissions are not subject to PSD review. Figures showing the
construction scenarios and the distribution of the hourly particulate concentrations
for the areas modeled are presented in Section 5.1.5.

It should be noted that the concentrations reported by the IMPACT model are
values averaged over a 4 km by 4 km area (one grid cell), hence higher levels than
those reported for an entire grid cell would occur directly adjacent to areas of high
construction activity within the grid cell. j -

The IMPACT model is adequate for assessing concentrations on a regional
scale, given the lack of site specific meteorological data and refined emissions -

scenarios. The PAL and ISC models were used to predict close-in dust impacts due
to construction activity. The results are presented in Sections 5.3 and 5.4. Using
the PAL model, it is predicted that within 100 meters of a construction site the W
particulate concentrations would exceed established air quality standards (see -

Table 5.1.3-3), even with maximum mitigation.
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Table 5.1.3-2. Particulate matter concentrations resulting
from construction. (24-hour average values).

Highest Concentration Second Highest
ConcentrationLocation

Micrograms/Cubic Meter Micrograms/Cubic Meter

Delamar/ 8421 432

Dry Lake

Delta 591 362

Duckwater 881 55

T2198/10-2-81

IMaximum concentration occurs in vicinity of construction
camp area. See Figures 5.1.1-1, 5.1.1-2, 5.1.1-3.

2 Second highest concentration occurs in areas of most active
cluster road construction. See Figures 5.1.1-1, 5.1.1-2, 5.1.1-
3.

Note: Average concentrations for 24 hours were obtained
by adding the hourly concentrations which occurred
during construction, to the hourly concentrations during
the non-working hours, due to M-X-related wind erosion
from exposed surfaces. Utah's primary 24-hour standard
for TSP is 260 wg/m , Nevada's primary 24-hour standard
for TSP is J50 ug/m . The 24-hour Class 1I PSD increment
is 37 wg/m
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'l it) 1 5. 1.3-3. Applicable ambient air quality standards.

NAAQSN EVADA

POLLUTAN-T AVERAGING NAAQS STANDARDS
T I ME

PRIMARY SECONDARY PRIMARY

Total Suspended Annual 75 hg/m 3  60 ug/m 32 75 ug/m 3

Particulate (Geometric

Matter Mean) 3 3
24-hour2  260 3g/m 150 '4g/m3  260 3

Lead Quarterly 1.5 hg/m 3  Same as Same as
(Arithmetic primary NAAQS

Mean) standard D 8
728-1

!All Utah standards are equivalent to NAAQS.

Secondary annual TSP standard (60 ig/m 3 ) is a guide for assessing

State Implementation Plans. * 0
3'Not to be exceeded more than once per year.

1 9
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Operation-Related Gaseous Pollutant Impacts (5.1.3.2)

The primary air quality concern during the operation of the OB will be the
increase in levels of CO, NO , and hydrocarbons (HC) due mainly to traffic, space
heating/cooling, and fuel stoiage and handling. Increased carbon monoxide levels
will be due primarily to the vehicle emissions; NO levels are due to more a general
class of emitters including both vehicles and space heating, and HC emissions result
from vehicle traffic as well ais an evaporation fuel storage. Emissions of NO and
HC are important precursors to the formation of photochemical oxidants. x

The emission levels for each of the OB sites were scaled from available
emissions data gathered at Vandenberg Air Force Base, and distributed to .

appropriate locations on the expected operations base configurations (see
Section 5.1.). Vandenberg Air Force Base was deemed as being adequately
representative of a typical OB site in terms of facilities, population, and types of
operations. Some modifications to base layouts have occurred since the time of 1
modeling, but the changes are not expected to significantly alter the regional

concentration results predicted by IMPACT using 4,000 ft by 4,000 ft grid squares.

A direct analysis of the potential OB emissions leading to oxidant formation
was not possible due to the lack of specific data on PC levels. Based on rough
estimates of total NO emissions, it is possible that photochemical oxidants could be
formed given a sunny'xday, a stable atmosphere, low wind speeds, and a sufficient
amount of reactive hydrocarbons. Comprehensive emissions data for the OB, to be
collected during subsequent tiered decisionmaking is needed to quantify the
potential NO problem. Based on the fact that small, isolated communities (<5,000
people) do n~t generally experience high oxidant levels, an oxidant problem is not
expected at the operating base. However, it is not possible to precisely quantify the
potential effect at this time. Analyses of SO a d TSP emissions were not possible 0
because no major sources of these pollutanA were identified. Plans to build a
cential cooling and heating facility are currently under consideration. A detailed
emissions inventory for the OB will be proposed during subsequent tiered decision-
making. Additional air quality modeling can also be conducted for the O1 during
subsequent tiering if any potentially significant sources are identified.

I S
For general operational emissions, the IMPACT model was run for the two

gaseous pollutants, CO and NO , that were considered to be significant based on
preliminary analysis. The potential OB sites of Beryl, Coyote Spring, and Ely were
selected for modeling. Due to similarities between the Beryl site and the sites of
Milford and Delta, the dispersion modeling results obtained for Beryl and vicinity

4 were considered adequate to describe potential air quality impacts of equivalent 0
activity increases for Milford or Delta.

The IMPACT model results show that CO reached peak hourly concentrations
of 2.3, 1.6, and 2.5 parts per million (ppm) for Beryl, Coyote Spring, and Ely, ,
respectively, (see surface plots in Section 5.1.5). The peak values of both CO and
NO occurred during the early morning hours between 7 a.m. and 10 a.m., when light 0 4
wins and stable atmospheric conditions result in poor pollutant dispersion. These -
CO maximum hourly values are well below the federal, Nevada, and Utah standards,
and no significant adverse impacts are therefore anticipated on a regional level.
Close-in impacts to busy roadways were modeled using HIWAY (see Section 5.2).
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Maximum one-hour NO concentrations predicted by the model were 0.18,
0.20, and 0.13 ppm for Beryl, Coyote Spring, and Ely (see surface plots in Section
5.1.5). These values are greater than the federal, Nevada, or Utah annual standard
of 0.05 ppm; however, the one-hour peak value is of short duration and not expected
to be of sufficient magnitude to contribute to a violation of the overall annual level.
For comparison purposes, the California 1-hour NO standard is 0.25 ppm. This
value is not exceeded at any of the OB locations modeied. Information on long-term
emission rates will be required to confirm this expected lack of long-term
significant impact.

PREDICTED POLLUTANT CONCENTRATIONS - TEXAS/NEW MEXICO (5.1.4)

Construction- Related Particulate Pollutant Impacts (5.1.4.1)

Construction areas from Texas/New Mexico selected for air quality modeling
were either representative of a large set of construction groups, or were located
close to population centers.

Construction groups near Clovis, New Mexico, and Dalhart and Hereford,
Texas, were selected for study in the Texas/New Mexico DDA. A construction time
period when the highest regional dust emission rates are produced was modeled. All
construction groups have identical total emission rates because of an identical
number of clusters included. The distribution of emissions and their orientation with
respect to sensitive receptors (for example, towns and cities) is different for each
area modeled. The most intensive construction activity time period occurs when
cluster road construction proceeds within five cluster areas, shelter construction
occurs within five clusters and construction is completed in three clusters. A
construction camp with corresponding stationary sources is planned for each
construction group.

The areas modeled in the Texas/New Mexico deployment area (Hereford,
CI -vis, and Dalhart) are of similarly flat terrain. Because of this characteristically
flat terrain, significant cold air drainage winds, common in the valley areas of
Nevada/Utah, do not occur in the Texas/New Mexico study area. Thus, the wind
fields of both morning and afternoon are relatively uniform throughout the study

A region, generally exhibiting a flow towards the ENE. Morning wind speeds for the
hours 8:00 to 10:00 a.m. were assumed to be approximately 2 m/sec, and the late
morning winds were assumed to increase to average speeds of 6 m/sec. Ground level
inversions were assumed for 8:00 a.m. and 9:00 a.m. At 10:00 a.m. the inversion
rose above 100 m; and at 11:00 a.m. the atmosphere was presumed to have become
neutral. Meteorological conditions modeled were selected for the Hereford, Texas
area and for both Dalhart, Texas and Clovis, New Mexico (see Section 4.2.2). 0

Modeling results for Clovis, Hereford, and Dalhart are presented in
Table 5.1.4-[. The highest and second highest concentrations are reported for each
area. The 24-hr concentrations are based on the results of a 4-hr simulation done
for each area.

The highest concentration reported for each of the three areas occurs in the
immediate vicinity of their respective batching and aggregate storage facilities (the
major stationary emission source). The second highest levels result from shelter and
road construction and are more representative of the fugitive dust concentrations at
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Table 5.1.4-1. Fugitive dust concentrations resulting from

construction (24-hour average values).
~.1

Highest Concentration Second Highest SHighest ConcentratConcentration
Location

Microgram/Cubic Meter Microgram/Cubic Meter

Clovis 501 382

Dalhart 541 352

Hereford 721 642

T2279/10-2-81

'Maximum concentration occurs in vicinity of construction camp
area. See Figures 5.1.1-4, 5.1.1-5, 5.1.1-6.

2 Second highest concentration occurs in areas of most active cluster
road construction. See Figures 5.1.1-4, 5.1.1-5, 5.1.1-6.

Note: Average concentrations for 24 hours were obtained by adding
the hourly concentrations which occurred during construction
to the hourly concentrations during the non-working hours due
to M-X-related wind erosion from exposed surfaces. 3 Texas' and
New Mexico's 24-hour standard for TSPis 150 wg/m • The 24- S
hour Class 11 PSD increment is 37 1ig/m
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locations near heavy construction sites. Uinder the conditions modeled there would
be no violation of the secondary 24-hour national air quality standard (Table
5.1.4-2 Second highest predicted concentrations at Clovis and Hereford (38 and
64 J.m 3 respectively) were greater than the 24-hour Class II PSD increment
(37 ./m ). The PSD increment is used here as a benchmark only as temporary -_
construction emissions are not subject to PSD review. These results may be viewed
as conservative, since all particulate material emitted was assumed to remain
suspended for the remainder of the simulation period. In reality, some resettling of
material would occur. (EPA, 1977). The assumption of continuous suspension yields
artificially high emission rates and correspondingly conservative model results.

The IMPACT model is considered adequate for assessing concentrations on a
regional scale. Concentrations reported by the IMPACT model are values averaged
over a 4 km by 4 km area (one grid cell). Higher levels than those averaged over an
entire grid cell are predicted to occur directly adjacent to areas of high
construction activity within the grid cell (see Sections 5.3 and 5.4). It is predicted
that within 100 m of a construction site the particulate concentrations would exceed
national air quality standards, even with maximum mitigation. During construction,
the only personnel in the immediate vicinity of construction would be those
associated 3with the project. The OSHA siandard for worker exposure of
5,000 g/m for respirable dust and 15,000 :g/m for total dust (29 CFR 1910.1000)
will not be exceeded (see Section 5.4).

The only fugitive dust emissions in individual deployment areas during normal

operation will be from wind erosion and the vehicular traffic necessary for system
security and maintenance. Entrainment of dust caused by vehicles moving over the
paved and unpaved roads of the deployment area is not expected to be significant
because of the low traffic level forecast for normal system operation. Wind erosion
emissions are discussed in Sections 4.1.2.1.5 and 5.5.

Operation-Related Gaseous Pollutant Impacts (5.1.4.2)

Gaseous emissions resulting from construction or operation of the M-X system
are not expected to cause significant deterioration of existing air quality in the
Texas/New Mexico deployment area. The major gaseous emissions which would be
of concern are carbon monoxide, nitrogen oxides, sulfur dioxide, and hydrocarbons.
These criteria pollutants would be emitted mainly during fuel combustion processes.
Heavy-duty vehicles and generators burning diesel fuel would be the largest source
of emissions for the construction phase of the project. Preliminary data indicate
that private vehicles and space heating/cooling units would be the major emitters
during systems operation. Plans to build a central cooling and heating facility
(CCHF) in place of individual facility units is also under consideration.

The IMPACT model was used to model regional dispersal and resulting
concentrations of CO and NO around the Clovis, New Mexico OB site. Due to
topographical and meteorological similarities between the Clovis site and the
Dalhart, Texas OR site, the modeling results obtained for Clovis and vicinity were
considered adequate to describe potential air quality impacts of equivalent activity
increases at Dalhart.

The emission levels for each of the OR sites were scaled from data gathered at
Vandenberg Air Force Rase and redistributed to appropriate grid cells on the
expected operations base configurations (see Section 5.1.1).
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The IMPACT model results show that CO reached a peak hourly concentration
of 1.3 ppm average for a 4 km square grid cell (see surface plots in Section 5.1.5).
This maximum hourly value for CO is well below the federal, Texas, and New
Mexico standards and no significant adverse regional impact is therefore expected.
The HIWAY model was used to predict pollutant concentrations at receptor points
near busy roadways.

The maximum one-hour NO concentration averaged over a grid cell by the
model was 0.11 ppm, which, whilexgreater in magnitude than the federal, Texas, or
New Mexico annual standard of 0.05 ppm, is of short duration. Annual NO
concentrations are anticipated to be significantly less than the peak hourly values.
For sake of comparison, it is noted that the California 1-hour NO standard is
0.25 ppm, which is considerably higher than the peak modeled value of 0.11 ppm.
Long-term meteorological data is necessary in order to make annual concentration
predictions. A monitoring program to record data at several OB sites has begun as
part of future tiered decisionmaking. Peak local concentrations for CO, NO x, and
HC near busy roadways are modeled using HIWAY (see Section 5.2). Preliminary
data do not indicate any major SO emission sources at the OB. More refined 0
emissions data can be made available based on the OB design during the future
tiered decisionmaking. At that time, additional modeling will be conducted as
appropriate.

PRESENTATION OF IMPACT MODELING RESULTS (5.1.5)

The incremental concentration levels predicted by the IMPACT model are
shown, on an hourly basis, in the form of isolines over topographic maps. Areas in
which various modes of construction or system operation occur are outlined and
shaded according to an identifying legend given on the figure. Again, the
construction configuration indicated on the figures and used in the model represents
a time period where the highest particulate emission rates are expected for that
construction group. The numbers on the figure correspond to predicted regional
incremental levels of pollutant concentration due to the M-X system. The
predictions are given on an hourly basis and values can be seen to change from hour
to hour dependent mainly on the meteorologic conditions of wind and stability. In
comparing the output results with the input hourly meteorological conditions it can
be seen that the highest concentrations occur during the hours of low wind with a
stable atmosphere, conditions which contribute to poor pollutant dispersal. Concen-
trations generally flow and build up along the predominant wind direction under
conditions of a low, steady wind and high stability which prevent upward dispersal.
High winds also blow pollutants along the direction of flow, but tend to disperse and
dilute the pollutants, thereby lowering concentrations.

The areas modeled for construction impacts exhibit the highest concentrations
of particulates in the vicinity of stationary sources at the construction camp since
this is an area of high activity and intense emission rates. The next highest area o1
concentration is associated with the part of the system which is undergoing
construction of cluster roads and shelters simultaneously. Large numbers of
vehicles are operating within this part of the system, but because of the large area

in which they are spread out, the emission concentrations are not as high as around
the relatively small stationary source area with its high density of vehicles and
activity. The lowest levels of pollutant concentration are found around the inactive
areas of the system in which wind erosion from previously disturbed surfaces is the
only source of emissions.
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The modeling of the OB locations for gaseous pollutant concentrations
demonstrated a similar pattern of levels for each site. The highest concentrations
were found around the main gate areas of the OB due to the high traffic volume
predicted there, and the next highest levels were found spread out along the road
connecting the support community and the base. These findings are quite reasonable
since the majority of emissions are vehicle-related and the greatest vehicle traffic
will occur between the major population center and the main gate.

The surface plots of the construction modeled sites of Dry Lake-Delamar,
Duckwater, Delta, Clovis, r~alhart, and Hereford are presented in Figures 5.1.5-1
through 5.1.5-32. Surface plots for the modeled OB sites of Ely, Beryl, Coyote
Spring, and Clovis are given as Figures 5.1.5-33 through 5.1.5-60.

5.2 HIWAY MODELING RESULTS

The EPA HIWAY line source model was used to predict gaseous pollutant
concentrations due to vehicular traffic associated with system construction and OB 41
operation.

CONSTRUCTION-RELATED VEHICULAR IMPACTS (5.2.1)

The largest gaseous emission rate during construction was found to be
8,000 lb/day (3,628 kg/day) for NO . This 8,000 lb/day rate is predicted in a cluster
road construction area when one hundred percent of the allocated cluster road
construction equipment was operating. Normally within a segment of operations,
the cluster road equipment is expected to be spread out over a work area of five
cluster systems at any one time. However, for preliminary anaiysis it was assumed
that all of the daily emissions would be concentrated within a working area
encompassing only one cluster system (i.e., on a roadway system of approximately
35 mi or 56 km). The emission rate per unit distance therefore becomes 229
lb/day/mi (104 kg/day/mi).

Assuming that all emissions occur during an eight-hour construction day, an
emission factor is calculated as follows:

104 kg x 1000 gram I mile 1 hour 0.0023 gram
mile-S hr 1 kg 1,609 meters 3,600 second second-meter

This emission rate was input into an EPA-approved line source dispersion model,
HIWAY, for a four kilometer section of cluster roadway. Low wind speed and E
class Pasquill stability were used as conditions to assure conservative estimates.
The results shown in Table 5.2-1, indicated that at a distance of 50 reters to the
line source, the NO concentration had dropped to a level of 519 g/m . This is an
hourly me sure which cannot be directly compared to the federal annual stapdard of

100 g/m . As a benchmark the California 1-hour standard of 470 g/m can be
compared to this models value. However, the actual annual average would be
fraction of the federal standard because the HIWAY output value of 519 g/m
represents a conservative condition case occurring only on construction days and
only during construction hours.

Emission rates calculated for the other gaseous pollutants of concern were
even lower than these of NO . The rate of emission of carbon monoxide was the
next highest value at 3,400 Yb/day (1,542 kg/day), less than half the rate of NO

[ x
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Table 5.2-1. NO concentrations from construction equipment I _x .
emissions.

Highway version: 78010

Endpoints of the Line Source

0.000, -5.000 and 0.000, 5.000

Emission Height is 1.000 meters

Emission Rate (grams/second/meter) of 1 Lane(s) 0.0023.

Width of At-Grade Highway is 20.0 meters * S
Width of Center Strip is 0.0 meters

Wind Direction is 270. degrees

Wind Speed is 1.0 meters/sec.

Stability Class is 6

• Height of Limiting Lid is 25.0 meters

The scale of the Coordinate Axes is 1.0000 km/user unit.

Receptor Location Height Concentration
X Y Z(M) g/m PPM "

.0250 0.0000 2.0000 553. .482

.0500 0.0000 2.0000 519. .451

.1000 0.0000 2.0000 443. .385

.5000 0.0000 2.0000 195. .169 , .

1.0000 0.0000 2.0000 125. .109

T5905/10-2-81

* 0

* 5



release. Performing a similar analysis as above with the HIWAY model would
provide CO concentration level below those f the NO case. The CO 1-hour
federal standard of 40 mg/m 440,000 /m) is nuc higher than the NO
concentration result of r19 aLg/in and therefore no significant air quality impac.
would be expected fro;n CO ielease. HC emissions are predicted to be
approximately one-tenth cf the ' ' e nissions. Therefore predicted concetrations .
are approximately 52 p./.n , less thin the federal 3-hour guideline (160 4/m ).

OPERATION-RELATED VEHICULAR IMPACTS (5.2.2)

The effects of traffic enissions associated with OR operation were estimated
through the use of the EP-N FIWAY line source model. Emission factors for various I -
vehicle volumes were determined in accordance with "EPA Mobile Source Emission
Factors" (1978). As a specific veicle mix of vehicle age and type and average A

vehicle speed data were not available, the national average mix, 1975 vehicles, and
a speed of 45 mph were assumed. Table 4.1.3-3 shows emission factors for CO, HC
and NO at selected vehicle volumes. Meteorological conditions were chosen which-. x I 0'
would insure conservative results: wind speed of one ineter/sec; stability Class F
(moderately stable atmosphere); 25 meters mixing height. Figure 5.2-1 depicts
concentrations occurring when the wind direction is 45 degrees with respect to the
roadway. A direction of 45 degrees was chosen as it has been determined that
HIWAY under-predicts for crosswind cases and over-predicts for parallel wind cases
(Noll, Miller, and Claggett, 1978).

Of the three pollutants modeled, CO is of most concern on a local basis. The
results presented in Figure 5.2-1 indicate that for 8-hour average vehicle volumes
of up to 10,000 vehicles per hour on a single roadway the CO 8-hour standard would
not be violated at a distance of 50 meters. Table 5.2-2 presents the vehicle volumes
and resultant concentrations of pollutants associated with peak hour OB traffic. At
peak hour traffic levels, maximum CO concentrations will only be about 10 percent
of the Federal I-hour standard of 40,000 vg/m

OB OPERATIONS

Predicted traffic volumes are not sufficient to cause a violation of the CO
standard. The 3-hr HC guideline may be exceeded at each OB site. The HC
guideline is designed to assist in attaining the oxidant standard. There is not
expected to be an oxidant problem due to the OB. Oxidant modeling may be
conducted under the subsequent tiered decisionmaking process of the environmental
assessment when more refined base emissions data are available.

Predicted peak hourly NO concentrations are greater than the annual

standard.3 As a benchmark for comparison the California 1-hour NO standard of
4 70k g/mn would be exceeded at some of the OBs. Peak predicted concentrations
presented here are expected to occur only during rush hour traffic. Annual NOX
concentrations are anticipated to be significantly less than the peak hourly values.

4 Long-term meteorological data is necessary in order to make annual concentration
predictions. A monitoring program to collect such data t several operating base •
sites has begun as part of anticipated future tier decisiormnaking.
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Table 5.2-2. Ira fI i -relat ed concentr'at ions.
(1hour a.\ 01r :5.)

.0

CONCENTRATIONS ( /m3 )PEAK HOUR

OPERATING BASE TRAFFIC
(VEHICLES/HOUR) CO HC NOx

Coyote Spring, NV

Baseline 85 <100 <20 <25

Baseline + M-X 2,125 3,000 400 500

Beryl, UT * g

Baseline 69 <100 <20 <25

Baseline + M-X 1,854 2,700 370 460

Ely, NV

Baseline 273 390 55 65 0

Baseline + M-X 1,643 2,300 320 380

Delta, UT

Baseline 80 <100 <20 <25

Baseline + MI-X 1,910 2,800 400 480

Clovis, NM

Baseline 1,144 1,600 220 270

Baseline - M-X 3.244 4,400 640 740

Dalhart, TX

Basel ine 593 820 120 150

Baseline + ',I-X 2.198 3,100 420 520

4163
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5.3 PAL MODELING RESULTS

CONSTRUCTION-RELATED PARTICULATE POLLUTANT IMPACTS (5.3.1)

Particulate pollutant construction-related impacts at the local level were
assessed using the Point Area Line (PAL) and Industrial Source Complex (ISC)
models. Construction-related dust emissions will result from a variety of source
configurations and all dust enissions will be released at or near the ground. Dust
emissions will be emitted from vehicular traffic over roads (linear sources), as wind
erosion from exposed surfaces (area sources) and fr. m general construction activity
(area sources). A model was required that could simulate the emission and
dispersion of particulates fron area and line ground-level emission sources. Poth
PAL and ISC models have this capability.

In Nevada/Utah, the addtional model capability to simulate the effect of
complex terrain or pollutant dispersion was also desirable. For example, the( IMPACT model was preferable for modeling the regional-scale particulate impacts
because of its unique simulat' n of complex terrain meteorological conditions.
Howcver, there is no acceptable model for the local impacts that can both simulate
area and line sources which also incorporates an algorithm simulating the influence
of complex terrain on pollutant dispersion (USEPA Research, 1978). The VALLEY
model, which is widely used, will simulate the effect of pollutants impacting an
elevated surface (such as a ridge, or hillside), but it does not satisfactorily
incorporate emissions from an area or line source. It was considered nost importanlt
to adequately simulate the emission configuration, that is, the combination of area
and line sources. The other option, that of placing all the emissions for a given aret
at one point, was considered to be unacceptable. For these reasons, the PAL and
ISC models were used.

For a variety of reasons, the ISC model is considered superior in the
ap)lication of area fugitive dust sources to the PAL model. The nost significant
advantage in the ISC model is the ability to incorporate particle gravitational
settling and dry deposition. The PAL model does not have a mechanism fc--
si nulating particle settling and deposition and therefore prudicted particulate

*concentrations are higher than would be realistically expected. Use of the ISC
model for wind erosion emissions (Section 5.5) indicates that us'- of the gravitational
settling and deposition option results in predicted concentrations that are two to
three tines greater than the cases in which no settling is assumed.

The ISC model is a relatively new model (Bowers, Pjoriland, Cheney, 1979) and
was used in combination with the old PAL model to predict particulate impacts.
The PAL model was used to predict particulate concentrations due to con ,tr iction
in the deployment area and the ISC model was used to predict particulate
concentrations due to construction acti Vity at the operating base. Both results are
presented here.

* The PAL model was used 'o analyze ootential local imparts of fugitive Just
emis.sions fromn point, area, and line sources associited with con truction activitie Ls.
AS discussed earijer, overly conservative results w2re assured die to the dispers on
assu nptions titilizec by the imodel: (1) no settling of dust o:cirs and (2) there is
.ornplete reflection of dust particles at the terrain surface. Tf ese assumptions of
no deposition and complete reflectivity effectively increase the oredicted concen-
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tration levels, which is consistent with a worst-case analysis. It is not anticipated
that the levels of dust predicted by the model will actually exist. To put the
modeling results in perspective, the quantities of fugitive dust from M-X
construction activities are primarily generated by heavy-duty earth-moving equip-
ment similar to that used in highway construction programs. Thus, the quantities of
dust raised are characteristic of other large construction efforts. A dust problem
would be expected close to construction activities and is confirmed by initial
modeling.

Tables 5.3-1 and 5.3-2, and Figure 5.3-1 present the results of the PAL model
for selected emission sources associated with the construction activity in the
deployment area and at the operating bases. Due to the limitations of modeling
fugitive dust with PAL, as discussed above, the results should be viewed as
indicating that extremely high levels of futgitive dust will exist near the
construction activity, but not necessarily at the reported concentrations. Prerequi-
sites for a more precise analysis are (1) a more sophisticated fugitive dust dispersion
and transport algorithm, (2) site-specific meteorological data, (3) detailed

* -. construction scheduling information, and (4) a delineation of mitigation measures
which will be applied. Research into state-of-the-art fugitive dust modeling
techniques is in progress, and potential improvements to existing models are being 1
evaluated.

The Army Corps of Engineers, the construction agent for M-X, will assure that
the best available control technology and commonly accepted engineering
procedures will be used to control construction dust and mitigate its effects. In
addition, localized air quality effects due to construction dust are temporary
because as roads and shelters are constructed, the construction activity moves to
the next construction locale. The construction period for an individual shelter is
approximately one month.

During the operational phase of M-X, the only project-induced fugitive dust
emissions expected in individual deployment areas will be from wind erosion and
vehicular traffic necessary for system security and maintenance. Analyses of
particulate concentrations during operations are not possible until specific data on
maintenance and security traffic are available. 4_

The PAL modeling results indicate that particulate concentrations within
four km of the construction activity in either the Nevada/Utah or Texas/New
Mexico deployment area may exceed primary and secondary 24-hr NAAQS and the
PSD Class 1I increment. Hourly predicted concentraticns in Nevada/Utah for the
three sources modeled range from 120 to 15,000 fg/m depending on the source,
mitigated or nonmitigated emission rates, the distance from the source, and the
meteorological conditions. Hourly predicted concentrations at four km from the
three sou ces modeled using mitigated emission rates range from 120 to1100 Pg/m. "

Peak concentrations for Texas/New Mexico are very similar to those predicted S
for Nevada/Utah. Texas/New Mexico predicted 24-hr concentrations3 using miti-
gated emissions at four km from the source, vary from 110 to 790/Lg/m . .

It is important to keep in mind when comparing the PAL and ISC modeling
results with the IMPACT modeling results that not only do modeling algorithms
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POTENTIAL FUGITIVE DUST IMPACTS DUE TO OB CONSTRUCTION
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NOTE.

1.) CONCENTRATIONS ARE I -HOUR AVERAGES. REPORTED IN MICROGRAMS PER CUBIC METER

2.1 METEORLOGICAL CONDITIONS WIND SPEED - 5 m~s. STABLE ATMOSPHERE, 500 METER MIXING HEIGHT.[ 3.1 CONCENTRATIONS REPORTED FOR 80 AND 100 ACRES OF CONSTRUCTION ACTIVITY

Figure 5.3-1. Potential fugitive dust impacts due to OB
construction (PAL model, no particle
settling).
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differ but also the local-scale PAL and ISC models predict concentrations at
geographically identified points, whereas the IMPACT concentrations are averaged
over an area defined by a grid square. The PAL and ISC models identify local peak
concentrations within a grid square.

CONSTRUCTION-RELATED GASEOUS POLLUTANT IMPACTS (POWER
GENERATOR EMISSIONS) (5.3.2)

Preliminary emissions estimates presented in Tables 4.1.2-40 through 4.1.2-45
indicate high NO x emissions may result from the diesel generators used to provide
power for the stationary sources that produce and process construction materials. .

Refined modeling can take place when more refined equipment and site data become
available under subsequent tiered decisionmaking of the environmental assessment.

Assumptions used for the preliminary modeling using the PAL model include:

0 three generators operated within a 30-acre facility •

o no control equipment

0 NOx emissions rates for each generator was 3.0 g/sec

o wind speed equals 3.0 meters/sec, Pasquill stability Class E (stable), and 
a mixing layer height of 60 meters.

The maxiinum predicted hourly NO concentration using the above assumptions was
836/Lg/m . For comparison, the Nb annual NAAQS is 100 / g/m . InsufficientX
meteorological and emissions data was available to predict annual concentrations
for direct comparison with the annual NO air quality standard. These results S
indicate a potential for a significant NO impact. Comparison of the pnaximum

Xhourly NO concentration with the California 1-hour standard of 450/ g/m indicate
that under these worst case meteorological conditions a significant NO impactxcould occur. Again, further analysis could be conducted under subsequent tier
decisionmaking environmental assessment when appropriate mitigations are
determined based on a more refined analysis. _

5.4 ISC (INDUSTRIAL SOURCE COMPLEX) MODELING
RESULTS - CONSTRUCTION-RELATED PARTICULATE IMPACTS <2
AT THE OPERATING BASE

The Industrial Source Complex (ISC) model is an air pollutant dispersion model _
developed for EPA, only recently available. The model was tested and applied to
the OB construction situation for comparison with the PAL model results for the
deployment area construction activity impacts. The ISC modeling results are
presented here.

The ISC model is superior to the PAL model for predicting particulate S 6
concentrations downwind of fugitive dust emissions from construction activity for
several reasons. The ISC model was designed to combine and improve various
algorithms from existing accepted air quality models in order to assess air pollutant
concentrations and dry deposition from a variety of sources associated with an
industrial source complex. Most importantly the ISC model accounts for
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gravitational settling and dry deposition. For special ISC model options, the user
can input site- or source-specific data. If more reliable data is not available for the
modeled condition, the model will use preselected default values obtained from
previous studies. . -

Particle size distribution, deposition velocity, and reflection data are not
available for construction activity emissions. Values used in the model were
obtained from ore pile emissions data given in the model documentation volume
(Bowers, Bjorklund, Cheney, 1979), and are presented in Table 5.4-1.

Worst-case meteorological data at weather stations most representative of
conditions at the operating bases are given in Table 5.4-2. The worst one-day and
five-day conditions observed for pollutant dispersion during the period of record
(1960-1964) are presented. The worst one-day observations, representing the
conditions which would produce the highest pollutant concentrations, were selected
to use in the ISC model.

The modeling results are presented in Figures 5.4-1 through 5.4-4 for all four
options: 60 and 100 acres with mitigated or nonmitigated emission rates. The
emissions included only represent those emissions for heavy construction activity
(AP-42*) and do not include other related emissions such as materials production,
processing, or excavation, or wind erosion since adequate data is not available.
Additional modeling will be proposed during the subsequent tier decisionmaking of
the environmental assessment process.

The results presented here are far more realistic than those presented earlier
for the PAL model because of the refinements in pollutant predictions provided by
the incorporation of pollutant deposition and gravitational settling.

Particulate concentations at 5 km from ths construction activity range from a
high at Beryl, Utah, of nearly 3,000 Lg/m (with 10 acres of unmitigated
construction activity) to a low at approximately 340 /g/m at Dalhart, Texas (with
60 acres of mitigated construction activity). These values are extremely high, but
are still somewhat low in comparison to natus, dust storms which can result in
average concentration of 5,000 to 30,000/ g/m (Ylagen and Woodruff, 1973). The
OSHA standrd for worker exposure is 5,000 pg/m of respirable dust particles and
15,000ig/m for total dust (29 CFR 1910.1000). These concentrations are hourly
averages predicted to occur only during the worst daily weather observations
recorded during the data collecting period. Pollutant differences between sites only
reflect the effect of site variation in wind speed and direction, mixing height, and

*stability class on pollutant dispersion. Site variations in soil silt content and
humidity will affect emission rates and resulting concentrations and were not taken
into account in the emission calculations because the construction activity emission
factor does not have correction factors.

* *The factor used here is 1.8 tons of particulates per acre of construction per month
of activity, rather than the 1.2 tons of particulates suggested since the conditions
that applied to the given rate (level of activity and climate) were not conservative
enough.
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Table 5.4-1. Particle-size distribution, gravitational setting velocities
and surface reflection coefficients for particulate emissions
used in the ISC modeling of fugitive dust from OB construction -

p.

activity.

Particle Mass Mean Settling elction "1Partcle assMeanSetting Reflection 1

Size Category Diameter Mass Fraction Velocity Coefficient"
(am) (1rn) (m/sec) S

0-10 6.30 0.14 0.001 1.00

10-20 15.54 0.55 0.007 0.82

20-30 25.33 0.31 0.019 0.72

T4165/10-2-81 P

1.00 indicates total reflection of particles at the surface.

Source: Values presented here and used in model calculations represent
ore pile and conveyor belt particulate emissions data as described
in the "Industrial Source Complex Dispersion Model (ISC) User's
Guide, Volume 1, 1979."
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Table 5.4-2. Weather station data used in meteorological input conditions for ISC modeling.

.I Mixing Height Windspeed StabilityWeather Station Applicable Observation I  iigHih idpe tblt -
OB Site (meters) (m/sec) Class . .

Amarillo, Texas Dalhart, Texas Worst I-day 100 3.6 E
observation . -

Worst 5-day 539 5.1 E -
observation

Ely, Nevada Ely, Nevada Worst I-day 116 3.3 E
observation

Worst 5-day 277 2.3 E
observation -

Albuquerque, Clovis, W/orst I-day 273 1.4 E 3
New Mexico New Mexico observation

Worst 5-day 421 1.9 E
observation

Las Vegas, Nevada Coyote Spring, Nev. Worst 1-day 102 1.9 i
observation

Worst 5-day
observation 252 2.0 E

Salt Lake City, Delta, Utah Worst 1-day 163 0.5 E I
Utah observation

Worst 5-day 209 2.5
observation p

T5279/8-28-8I

From observations recorded during 1960-64, as used in "Meteorological Episodes of Slowest Dilution

in the Contiguous U.S.", G. Holzworth, February 1974.
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Figure 5.4-1. Predicted hourly particulate concentrations
using the ISC model: 100 acres of construction
activity with unmitigated emissions (40 km S
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'5.5 WIND EROSION IMPACTS DURING OPERATION

The major impact on air quality in the DDA valleys during operation will be
due to wind erosion emissions from disturbed surfaces. These emissions will
increase ambient concentrations of TSP. It is possible that increased levels of TSP

* could constrain the siting of new major emission sources, such as mining operations, _
in the vicinity of the M-X system. This could occur if the ambient background TSP
concentration is increased to a level near enough to the federal standard for TSP,
that a new source would cause a violation of the standard.

To evaluate this issue and to estimate the long-term effects of system
operation in the DDAs, an air quality modeling effort was carried out. The -

* Industrial Source Complex Long Term (ISCLT) model was applied to the wind erosion
emissions in an example DDA valley, Pine Valley in Utah. Pine Valley was chosen as
being a representative DDA valley, with a densely packed configuration of shelters.
The ISCLT model can produce monthly, seasonal, or annual averages ofconcentration estimates.

The wind erosion emissions input to the model were derived from the
calculations described in Section 4.1.2.1.5. The wind erosion emissions calculated
consist only of "suspended" particles. It was assumed that only particles less than
30 microns in diameter can be considered as suspendible. The emissions from Pine
Valley were assigned to an emission source grid made up of 24 area sources, of a
dimension of 5 km by 5 km. The emission for each grid square was calculated based
on the total number of shelters, miles of cluster roads, and miles of DTN roads
within the boundaries of each square.

Numerous model runs were made to account for the impacts under various
input assumptions. Both a worst-case and a best-case wind erosion emission rate
was used based on worst-case and best-case soil and climatic conditions in the
Nevada/Utah region (see Section 4.1.2.1.5). Half of the model runs were made

" assuming that no settling and removal of particles occur and the other half assuming
a settling and removal of particles based on the particle size distribution contained
in Table 5.4-I. Various percentages of emission mitigation were assumed. The

*meteorological data used as input to ISCLT consisted of an annual relative
frequency distribution of wind speed class, wind direction class, and stability class
for Milford, Utah. The data (STAR data) was prepared at the National Climatic
Center and represents an annual average of conditions for a period of record of 3 &
1/2 years.

The results of the ISCLT model runs are summarized in Table 5.5-1. It is
apparent that there is an extremely large variation in impacts depending on the 0
input assumptions. Assuming no settling and the worst case soil and climate (Runs I
through 4) it is evident that the annual TSP standard will be exceeded if there is less
than 50 percent migitation of emissions. If settling and removal is assumed, (Runs 5
through 8, 13 through 16) the maximum impacts are considerably lower. However,
model run 5, which is for an unmitigated worst case emission, has a maximum
impact that is more than 50 percent of the standard. Impacts of the best case
emissions (Runs 9 through 16) are all quite low.

Additional modeling of the impacts of wind erosion on air quality was
performed with the PAL model (PAL described in Section 3.3). The purpose of this
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Table 5.5-1. Maximum annual TSP impacts from wind erosion in Pine Valley
during operation.

Soil and Gravitational Amount of Maximum
Model Climate Settling and Emissions Annual TSP
Run Asimpti I Removal o Mitigation3  Concentrition

Assumption Particles (Percent) (ug/m)

1 Worst case No 0 160.0

2 Worst case No 20% 128.0

3 Worst case No 50% 80.0

4 Worst case No 80% 32.0

5 Worst case Yes 0 41.5

6 Worst case Yes 20% 33.2

7 Worst case Yes 50% 20.8

8 Worst case Yes 80% 8.3

9 Best case No 0 20.2 .

10 Best case No 20% 16.2

11 Best case No 50% 10.1

12 Best case No 80% 4.0

13 Rest case Yes 0 5.2

14 Best case Yes 20% 4.2

15 Best case Yes 50% 2.6

16 Best case Yes 80% 1.0

T5274/8-26-81

'Worst case impliesC' = 200 and P = 235 tons/acre/year I
Best case implies C' = 100 and 1' = 86 tons/acre/year
(See Section 4.1.2.1.5) ---

2 Assume particle characteristics appear in Table 5.4-1.
3Mitigations are assumed to be uniformly effective across each source
grid square input to the model. No specific mitigations are assumed, but
they could consist of minimizing the amount of disturbed area, revegetation,
or other measures.
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effort was to estimate short-term TSP concentrations as well as to establish a
relationship between short-term concentrations and the distance from shelters and
roads. Additionally, an effort was made to illustrate the relationship between wind
speed and wind erosion emissions and the subsequent effect on air quality. The
ISCLT model runs assumed that the wind erosion emissions occurred equally through

r* entire large source grid squares. The PAL runs focused on an individual cluster
segment and its impact on near-field air quality.

The cluster segment modeled appears in Figure 5.5-1. It consists of four
shelters and 5.2 km of cluster roads. Meteorological conditions were assumed to be
D stability and winds blowing normally to the cluster road. Three wind speed cases
were used: 4 m/s, 8 m/s, and 12 m/s.

*-.." The 4 m/s wind speed case was assumed to produce the same nonmitigated
emission rate as that produced by the worst-case climate and soil assumptions for
the Nevada/Utah basing region (see Section 4.1.2.1.5). Emission for the 8 m/s and
12 m/s cases were calculated through the relationship of wind erosion emissions
being proportional to the third power of wind speed. Thus the 8 m/s case had an
emission rate that was 8 times larger than the 4 m/s case and the 12 m/s case had
an emission rate that was 27 times larger than the 4 m/s case.

Results of the PAL model runs are summarized in Figure 5.5-2. These results
have been converted to 24-hr averages from 1-hr averages according to the power
law relationship:

= x 1 (khr 0.17

These results indicate that downwind maximum concentrations fall off rapidly with
distance from the nearest shelter. Maximum concentrations increase substantially
with increasing wind speeds. This is to be expected as pollutant concentration is
inversely proportional with the first power of wind speed whereas wind erosion
emissions are directly proportional to the third power of wind speed. The 24-hour
federal standard for TSP is exceeded for the 12 m/s and 8 m/s cases, but is not
exceeded beyond I km downwind for the 8 m/s case or beyond 2 km downwind for
the 12 m/s case. Beyond 10 km downwind there is not a substantial impact;
however, this analysis does not take into account cumulative impacts of other
cluster segments. Overall, the actual impacts should be less, especially at greater
distances from the source, because of the lack of settling and removal of particles
in the PAL model.

* The wind erosion modeling done with ISCLT and PAL indicate that TSP
concentrations are very dependent on soil and climate type as these parameters will
affect the emission rate. Annual impacts could be significant in some valleys with
unfavorable climates or soil types. Mitigation measures proposed for control of

L. wind erosion (Section 5.6) will greatly reduce their impacts. The potential for wind
erosion emissions constraining the siting of other projects in the DDAs will also be

* site-specific and will depend on the above-mentioned factors as well as the
proximity of the new projects to M-X system elements. It is conceivable that if a
siting conflict did arise, that the M-X system elements most affecting the potential
new source could undergo an intensified mitigation program to reduce wind erosion
emissions. Better data on site-specific soil, climate, and particulate size
distribution can allow more precise prediction on a site-specific basis. This analysis
could reveal the extent of mitigations required on a site-specific basis as well.
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Figure 5.5-1. Cluster segment used in PAL modeling of wind
erosion emissions.I 
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5.6 MITIGATIONS

Air quality impacts resulting from the M-X system will occur both during the
construction and the operating phases. The primary pollutant emission during
construction is particulate matter. The major sources for this pollutant are fugitive
dust emissions from construction activities, vehicle travel over unpaved roads, and
wind erosion from disturbed surfaces. An additional significant source of particu-
late matter occurs at the asphaltic concrete plants. Emissions of NOx, CO, TSP,
and SO will be released from construction vehicles as well as from construction
workersf vehicles used commuting to and from the work sites. A large source of
NO will be the generators which provide power to concrete batching plants in the
depfoyment valleys.

During system operation, the major air quality impact will result from wind
erosion of soils from disturbed surfaces. Additional particulate matter and gaseous
pollutants will occur due to vehicle travel over DTN and cluster roads. At the
operating bases, air quality impacts will result primarily due to emissions from
vehicle traffic, and various residential emissions at the base community.

AIR FORCE PROGRAMS (5.6.1)

The Air Force will implement a program of air quality monitoring in the
deployment areas during construction and operation. The monitoring program will
include measurements of both particulate and gaseous pollutants. The purpose of
this program is to identify potential air quality problems, monitor the effectiveness
of mitigation measures and identify where the need exists for additional mitigation
of emissions.

Air quality will be managed primarily through implementation of a dust
control program and an emissions control program. The dust control program will
include procedures to monitor air quality throughout the construction of the system.
This will ensure compliance with the overall program and identify areas where
excessive dust levels may occur.

Most fugitive dust will be caused by vehicles and equipment or by wind action
on exposed surfaces. The program will establish design policy and designate
construction procedures that minimize surface disturbance and provide control of
erosion. Construction traffic will stay on road surfaces, and off-road construction
travel will be subject to restrictions. Dust palliatives will be applied to roads to
minimize dust generated by moving vehicles. The DTN will be paved as early in the
project life as practicable in order to reduce fugitive dust and water requirements - -__
for dust control. Dust control equipment will be provided on vehicles and stationary
sources. Aggregate storage areas and areas experiencing construction activity will
be designed to minimize dust. Respiratory protection devices will be provided for
workers when required.

In order to prevent temporarily disturbed areas from becoming long-term
sources of dust, a revegetation program will be established. The revegetation
program is discussed in Section 2.3. The emissions control program will ensure that
emission levels are controlled so that compliance with federal, state, and local air
quality standards is maintained.
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Emissions will be minimized by designing the operating base for both reduced
vehicle travel and the use of nonmotor-vehicle transportation. Nonpolluting energy
sources will be utilized where feasible. Bus systems will be established both for
construction personnel and operating base personnel to travel within the base itself
and to communities. L 4

Emission control equipment will be provided and an inspection and

maintenance program will be established for Air Force vehicles and equipment.

OTHER MITIGATIONS UNDER CONSIDERATION (5.6.2)

The use of palliatives for dust control on unpaved surfaces may be
advantageous, since suppression with water alone is unlikely due to limited water
resources in the basing region. The use of water mixed with a wetting agent
(surfactant) is an effective suppressant of dust and would decrease the amount of
water needed. Application of oil to road surfaces is an effective measure but one
that has side effects, since it is estimated that 70 to 75 percent of the oil applied is
lost due to runoff (Cooper et al., 1979). This could be damaging to local biota. Dust
can also be effectively controlled through the use of chemical stabilizers which
serve to isolate road surfaces from wind and vehicle entrainment of dust by
promoting the formation of a protective crust with the road dirt. The effectiveness
of the above-mentioned mitigations is variable and depends on the implementation
method as well as numerous other factors such as soil type, slope, vehicle size, and
traffic density. However, the reduction in dust quantity is initially around 50
percent for most palliative measures.

An innovative approach in the control of dust generation from unpaved roads is
the use of road carpets to stabilize the dust surface. Road carpets consist of a
fabric laid over the soil to contain the overburden aggregate, while allowing newly 0
deposited fine particles to pass through the fabric (Blackwood, 1979). Thus, these
particles are not reentrained into the air. Field tests of road carpets indicate a
control efficiency ranging from 30 to 70 percent.

In addition to road dust, emissions of particulate matter due to construction
activity and wind erosion from aggregate piles can be mitigated by use of water and
palliatives. The utilization would be controlled by the magnitude of the activity and
the total availability of water. The judicious use of innovative technologies such as
the wind fence and charged particle fogger for controlling aggregate pile emissions
could result in substantial savings of water.

The establishment and enforcement of speed limits can effectively control
dust as it has been shown that in the 30 mph to 50 mph range, emissions are directly
proportional to vehicle speed (U.S. EPA, 1977). Vehicle miles traveled will be
minimized during construction through the restriction of off-road travel as well as
the use of mass transportation for commuting workers. The reduction of vehicle
miles traveled will also reduce gaseous emissions of NO , HC, CO, and SO . The
periodic inspection and maintenance required for all Air Fo rce vehicles also pOovides I

emissions control of a considerable degree.

A primary measure to control wind erosion is the revegetation of disturbed
surfaces. The effectiveness and the extent of the revegetation will depend to a
large degree on the amount of water available for revegetation. Under
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a comprehensive revegetation program using water whenever and wherever needed,
recovery in the Nevada/Utah area could take 5 to 10 years. Recovery in Texas/New
Mexico under the same program becomes more effective towards reducing emissions
in the succeeding years after the program is initiated. As a consequence, there will
be a certain period of time in which the wind erosion emissions will be unmitigated.
The use of palliatives, surface binders, or various mulches are methods that can help
fill this gap.

Any power production capabilities at the operating base will be required to
meet applicable federal, state, and local emissions standards. For this reason, no
impact on air quality would be expected under normal conditions. Provisions for
shutdown, if control or other equipment malfunctions occur, are contained in
operating guidelines, and should limit impacts, if any, to brief periods of abnormal
operation associated with shutdown. Mitigation would involve sufficienit routine .. 1
system maintenance to prevent equipment failure or the substitution, where
possible, of renewable energy sources.
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6.0 IMPACT SIGNIFICANCE ANALYSIS

DESCRIPTION OF METHODOLOGY

Air quality impacts were assessed using air quality models that predict
pollutant concentrations as a function of meteorological and emissions data that are
input into the model. The Point-Area-Line (PAL), ISC and IMPACT models were
used to predict particulate concentrations due to fugitive dust emissions from
construction activity and wind erosion. The HIWAY model was run to predict
gaseous pollutant levels due to vehicular emissions in the construction area and at
the operating base during operations. The IMPACT model was also used to predict
regional CO and NO levels in the operating base vicinity and community due to
vehicles and space Aeating and cooling emissions. It was determined from the *

modeling results that certain primary disturbances, or M-X associated activities,
would result in significant air quality impacts. Significant primary disturbances
considered for the short term were the following: operation of construction support
facilities (NO ), operation of construction support facilities (particulates), con-
struction of clisters and protective structures (particulate matter), and construction
of the primary or secondary operating base (particulate matter). The following
primary disturbances were considered to be significant for the long term: operation
of the system (particulate matter) and operation of the primary or secondary
operating base (particulate matter and CO).

I ne severity of impact in a given hydrographic basin depends on the level and
type of M-X activity (or primary disturbance) in a basin, as well as any air
quality-related features of the basin such as proposed or existing air pollutant
sources and its geographic relation to any nonattainment areas, Class I areas, or
other sensitive receptors.

Valleys and counties were assigned a normalized impact number from 0 to 5
based on the degree of potential for significant air quality impact due to the
presence of one or more primary disturbance source (support facility, OB, or
construction activity). Construction activity was weighted as "high," "medium," or
"low" according to a calculated "system density." System density is equal to the
number of protective shelters in a valley or county divided by the area of the
valley/county. High, medium, and low level cutoff points were determined by
natural breaks in grouping of the values.

Another normalized number from 0 to 5 was assigned to each valley or county
dependent upon the proximity of other air quality-related influencing factors. The
air quality-related features of the hydrographic basins of the deployment area for
the Proposed Action and Alternatives I through 6 are shown in Table 6- 1. The air
quality characteristics by county for Alternatives 7 and 8 are found in Table 6.8-1.

The two normalized numbers were averaged and an impact rating asigned
according to the scale: 0 = no impact; 1 = low impact; 2 and 3 = medium impact;
and, 4 and 5 = high impact.

It was not possible to determine if additional combustion-related air pollutants
such as SO may cause significant air quality impacts at the operating base during
operations 'ince sufficient data were not available on the electrical energy source
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Table 6-1. Summary of air quality resource characteristics for each hydrologic subunit for the
deployment areas of the Proposed Action and the Alternatives 1-6 (Page I of 4).

Hydrologic Subunit Proposed Nonattainment Class I Sensitive

No. Name Sources Areas Areas Receptors

(4) Snake -- None1  None Within 100 mi
of Lehman Caves

(5) Pine Pine Grove None Within 100 mi Within 30 mi
molybdenum of Zion and of Lehman Caves

Bryce Canyon

(6) White None None Within 30 mi
of Lehman Caves |

(7) Fish Springs -- None' None of Lemn.ae

(8) Dugway -- None' NoneI ..

(9) Government -- None' None --

Creek

(46) Sevier Desert IPP Power Plant, None Within 100 mi Town of Delta
modular home of Zion and nearby
factory, Bryce Canyon
cement plant

(46A) Sevier -- None Within 100 mi Within 100 mi
Desert- Dry of Zion and of Cedar Breaks
Lake Bryce Canyon

(50) Milford Molybedenum None Within 40 mi Within 40 mi

of
Mine, geo- of Zion and Cedar Breaks
thermal plant Bryce Canyon

(54) Wah Wah -- None None Within 100 mi
of Death Valley

(137A) Big-Smoky- Anaconda Near Gabbs None Within 100 mi
Tonapah Flat molybdenum of Death Valley

mine p
(139) Kobeh None None - "

T3726/9-2-8 1
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Table 6-1. Summary of air quality resource characteristics for each hydrologic subunit for the
deployment areas of the Proposed Action and the Alternatives 1-6 (Page 2 of 4).

Hydrologic Subunit Proposed Nonattainment Class I Sensitive

No. Name Sources Areas Areas Receptors

(1 40A) Monitor -- None None -

Northern

(1 408) Monitor -- None None -

Southern

(141) Ralston Anaconda None None Within 100 mi
of Death Valley

(142) Alkali Springs Anaconda None None Within 100 ml
4 of Death Valley

(148) Cactus Flat -- None None Within 100 mi
of Death Valley

(149) Stony Cabin -- None None Within 100 ml
of Death Valley

(1510 Antelope -- None None -

(15~4) Newark -- None None -

Q 54A) Northern
Little Smoky -- None None--

(155C) Southern -- N'ne None -

Little Smoky

(156) Hot Creek -- None None Within 100 ml
of Death Valley

*(170) Penoyer -- None None Within 100 mi
of Death Valley

(171) Coal -- None None Within 100 mi
of Death Valley

(172) Garden -- None None Within 100 mi
4 of Death Valley

(173A) Southern -- None None Within 100 mi
Railroad - None None of Death Valley

T372619-2-81I
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Table 6-1. Summa~ry of air quality resource characteristics f or each hydrologic subunit for the
deployment areas of the Proposed Action and the Alternatives 1-6 (Page 3 of 4).

HyroogcSuunt Proposed Nonattainment Class I Sensitive

No. Name Sources Areas Areas Receptors

(173B) Northern -- None None Duckwater
Railroad Indian

Reservation

(174) Jakes -- Adjacent to 3None -

Steptoe Valley None

(175) Long Adjacent to None
Steptoe Valley

3

(17SB) South Butte Adjacent to 3 None
Steptoe Valley NoneNoe-

(179) Steptoe4 McGill smelter, Entire valey None City of Ely
Kennecott (SO2) (con- None
Copper Mine sidered for

(TSP)

(180) Cave -- Adjacent to None --
Steptoe Valley None --

(ISO) Dry Lake -- Near 51eptoe Within 100 mi Within 100 mi • S
Valley of Zion of Cedar Brooks

(182) Delmar -- None Within 100 mi Within 100 mi
of Zion of Cedar Brooks

(183) Lake -- Adjacent to 3 Within 100 mi Within 100 mi
Steptoe Valley of Zion of Cedar Brooks S S

(184) Spring -- Adjacent to Within 100 mi Within 10 mi
Steptoe Valley of Zion of Lehman Caves

(196) Hamlin -- Near ty Steptoe Within 100 mi Within 10 mi
Valley of Zion of Lehman Caves

(202) Patterson -- None Within 100 mi Within 100 mi
of Zion of Cedar BrooksII

T3726/9-2-81

2 9
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Table 6-1. Summary of air quality resource characteristics for each hydrologic subunit for the
deployment areas of the Proposed Action and the Alternatives 1-6 (Page 4 of 4).

H S
Hydrologic Subunit Proposed Nonattainment Class I Sensitive

No. Name Sources Areas Areas Receptors

(207) White River -- Adjacent to 3 None --

Steptoe Valley None --

(208) Pahroc -- None None - -

(209) Pahranagat -- None Within 100 mi Within 100 mi
of Zion of Death Valley

(210) Coyote Near to pro- Adjacent to Within 100 mi --
Spring posed Harry Las Vegas of Zion

Allen Power (03, TSP, and
Plant CO)

(53) Beryl -- None Within 100 mi Within 100 mi
of Zion of Cedar Brooks

T3726/9-2-81

INearby Tooele County is nonattainment for SO2 , which is not a significant M-X pollutant.

2Nearby Cedar City is nonattainment for 502' which is not a significant M-X pollutant.
3Steptoe Valley is nonattainment for SO2 and being considered as nonattainment for TSP.

S 0

S S
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for the operating base. Also, sufficient data were not available on the magnitude,
type, and extent of operating base HC and NO emissions to determine if anyx
oxidant problem would occur at any of the proposed or alternative operating base
sites. Further, NO emissions from the power generators used at the construction

xcamp may cause severe elevated NO x levels to occur in the camp and vicinity,
however, data concerning the generators were not sufficient to quantify the severity
of the impact.

6.1 PROPOSED ACTION

The level of impact on air quality during the short- and long-term was
assessed as being either none, low, moderate, or a high impact. A table
summarizing the short- and long-term impacts by hydrographic basin for the DDA
of the Proposed Action and Alternatives 1-6 is presented in Table 6.1-I. This table

. should only be viewed as showing the relative impacts between hydrologic basin.
None of the air quality impacts can be considered as irreversible. Existing air
quality in the Nevada/Utah area is generally considered excellent with the exception
of specifically identified areas such as the Steptoe, Las Vegas, and the Gabbs Valley
unclassified areas. Due to a copper smelter northeast of Ely, the Steptoe Valley has
been identified by EP'k as a nonattainment area for SO 2 and is being considered for
redesignation to nonattainment status for TSP. The deployment area is
characterized by complex terrain features. Locally poor dispersion conditions
frequently occur during evening and early morning hours due to low inversion levels.

* The meteorological and terrain conditions tend to localize and increase air quality
impacts for the periods when such conditions occur.

Significant air quality impacts will occur due to particulate emissions from
M-X construction activity in Nevada/Utah. Under modeled conditions within th
valleys, increased 24-hour particulate levels could occur as high as 90 wg/m
averaged over a 4 km square grid cell (the cell size used for modeling) due to
construction of the DTN, cluster roa 1s, and protective structures. This is compared
to the federal standard of 260 vg/m . Even greater particulate level increases that
exceed state and federal air quality standards will result in localized construction
areas. Therefore, basins with very dense M-X system activities were designated
high impact in the short-term due to predicted elevated dust levels. Related
effects generally are short-term visibility impacts. Long-range transport effects
could extend short-term visibility impacts to the scenic vistas of Cedar Breaks
National Park, Zion National Park, Bryce Canyon, Lake Mead National Recreation
Area, Great Basin National Park (proposed), or the Lehman Caves National
Monument Area. This is reflected in the analysis by impact significance levels of
moderate to high impact in M-X basins within 40 to 100 mi of designated scenic
areas. Temporarily increased dust levels will also occur at Duckwater Indian
Reservation under certain wind and stability conditions. In addition, these areas
would be potentially affected by increased dust from disturbed and exposed soil
surfaces remaining after construction. Distribution of zeolites in the Great Basin
soils is discussed under Mining and Geology (see Mining and Geology Technical
Report). Health effects of inhaled fugitive dust, including zeolites, is discussed in
the Public Health Concerns Technical Report, ETR-43.

It is difficult to quantify air quality constraints which may be imposed on
futuce development opportunities as a result of M-X-induced effects. The most
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Table 6. 1-1. Potential direct impact to air quality in the
Nevada/Utah DDA for Alternatives 1-6.

Hydrologic Subunit or County Short Ter-n Long Terre

No. Name Impacts Impacts

Subunits or Counties with M-X Clusters and DTN

4 Snake, Nev./Utah
5 Pine, Utah **

6 White, Utah *** *
7 Fish Springs, Utah *** **

8 Dugway, Utah *4* *
9 Government Creek, 2tah ** *

46 Sevier Desert, Utah 2
46A Sevier Desert-Dry Lake, Utah *
54 Wah Wah, Utah
137A Big Smoky-Tonopah Flat, Nev. *

139 Kobeh, Nev.
140A Monitor-North, Nev. *
140B Monitor-South, Nev. *4* *

141 Ralston, Nev. **
142 Alkali Spring, Nev. **

148 Cactus Flat, Nev. *

149 Stone Cabin, Nev. ** *
151 Antelope. Nev. ***
154 Newark, Nev. ** *
155A Little Smoky-North, Nev. *

155C Little Smoky-South, Nev. *** *
156 Hot Creek, Nev.
170 Penoyer, Nev.
171 Coal, Nev.
172 Garden, Nev. **4
173A Railroad-South, Nev. *** *
173B Railroad-North, Nev. *4* *

174 Jakes, Nev. *4*4* ***
175 Long, Nev. *** *
178B Butte-South, Nev. *
179 Steptoe, Nev. * .
IS0 Cave, Nev. *4 **
181 Dry Lake, Nev.2  

*****
182 Delamar, Nev. *4* **

183 Lake, Nev. ***
184 Spring, Nev. **
196 Hamlin, Nev./Utah ** *** _

202 Patterson, Nev. *

207 White River, Nev. *44 *
208 Pahroc, Nev. -

209 Pahranagat, Nev. *

Overall DDA *4*** *"

T3895/8-27-81

- =No impact.
S :Low impact (a basin with a low level of construction

activity, no major pollutant sources, no construction
camp, and not within a significant distance of Class I
or nonattainment areas).
Moderate impact (a moderate level of construction acti-
vity, or pollutant sources within a significant distance
of Class I or nonattainment areas).
High impact (a high level of construction activity, and/or
a construction camp within a significant distance of Class
I nonattainment areas, or major pollutant sources).
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significant area of potential constraint is the depletion of allowable PSD increment,
but for this issue, not only is it difficult to quantify the extent of depletion, it is
also unclear as to whether or not the federal regulations apply. As written in the
Federal Register, the PSD increments are consumed in general as a result of
emissions from new major stationary sources or modifications to such sources. The
great majority M-X-related emissions are not from stationary sources but from area
sources such as disturbed land surfaces and increased vehicular traffic over unpaved
roads.

The overall effect of increased wind erosion from new roads, built during
system construction, and other exposed surfaces not revegetated could elevate
ambient TSP concentrations to such a level as to force new sources of TSP to use
extremely effective emission control technology in avoiding violation of NAAQS for
TSP.

The level of impact assigned to the hydrographic basins with operating bases is
given in Table 6.1-2. The hydrographic basins with operating bases were considered
high impact areas during the short-term due to the high level of construction
activity, causing elevated particulate levels. During the long-term, elevated CO
and particulate levels will cause moderate impact in the operating base vicinity.

MILFORD OPERATING BASE SITE

0 The Milford operating base is in hydrologic subunit 50. The base is within 5
100 mi of Zion and Bryce Canyon Class I areas. Also, the Milford OB airfield is
approximately 40 mi from the Cedar Breaks proposed Class I area. Elevated
particulate levels due to fugitive dust caused by construction of the operating base
or increased SO , NO , or oxidant levels during operation of the operating base may
affect visibility at these Class I areas. However, sufficient data is not available
concerning construction and operation of the operating base in order to determine if -
these possible impacts will be significant. Operation base community vehicular
traffic will cause elevated CO concentrations to occur in the immediate vicinity of
the operating base and the support community. .1
COYOTE SPRING OPERATING BASE SITE

There are no Class I areas within 100 mi of the Coyote Spring operating basesite located in hydrologic subunit 210. It is within 20 mi of an existing power plant,

the Reid Gardner Plant, and a proposed power plant, the Harry Allen Plant. Since I
the energy source for the operating base is uncertain, the potential cumulative air
quality impact of these two power plants and the Coyote Spring OB site is unknown.
However, the worst-case assumption is the use of a coal-fired central cooling and
heating facility with a heat input of about 300 million Btu per hour. This facility
would produce far less emissions than the Reid Gardner and Harry Allen plants,
which are each at least on an order of magnitude larger in heat input. The Coyote
Spring hydrologic subunit is adjacent to Las Vegas Valley, which is designated as a
nonattainment area for TSP, 03, and CO. During construction of the operating
base, fugitive dust from construction may aggravate the particulate problem in Las
Vegas Valley. During operation, CO, HC, NOx , and 03 will increase at the operating
base site and also, to some degree, at Las Vegas Valley due to the population growth
as a result of the M-X system.
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Tuoile o.1-
2. P,3tential overall impac: to dir -quality resulting from construction and operation of M-X operating rbases tor tne

Proooseo Action and klternatives I-S.

Estimated Short Term Overall Impact
1
I

H~rtgcSbntProposed Alt. I Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 8

o.Name Cooe Cyt ooe Bervl/ erl Milford/ Milford/ Coyote

Spring/ Spring/ Spring!/ E Coyote Cyt pig
Milford Beryl Delta El Spring Ely Spring Clovis

- Subunits xithin 0B Suitability Zone

.6 ,e~ier D'esert, Itan-- -----

'mA Sevier Desert-Drv Laike, Utah- -- --

5- \Ultord, L-tan
52 Lund District. 1-tah- ... . . .
53 IBeryl-Enterprise, U-tah .. ...... -

279 Steptoe, Nev.-
212 Coyote Spring, Nev....... . ... ........... .. .....
219 Muddv River Springs. Nev. .. . ... ..

* -- Overall @15 impact...................* . ....... .. .... ...

Estimated Long Term Overall Impact
1I

Proposed Alt. I Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Alt. 8
Hydrologic Subunit Action

No. Name Coyote Coyote Coyote Berl/ ilford/ Coyote
Spring! Spring/ Spring/ Beryl/ ytet Milford! ooe pig
Milford Beryl Delta )' spring Ey Spring Clovis

- Subunits vithin 08 Suitability Zone

* .~~6 Sevier Desert, 1Jtan- -- ---

P46A Sevier Desert-Dry Lake, Ujtah--- ---

50 Milford, Utah - . ..... ...

52 L-ur.d District, litah... .. - ... ... ...-
53 Beryl-Enterprise, Utah - - * ... . ..

179 Steptoe, Nev.- - - .

210 Coyote Spring, Nev. .... . - .. .....
*219 Muddy River Springs, Nev.** ~ * ... .- .. .

*Overall 08 Impact .* ... ... ... ..

T 3899110-2-3 1)F

* - No impact.
Low impact (no pollutant sources; low level of construction; not close to a nonattainment area).
Moderate impact (a basin adjacent to one containing an 08; in the long term exposed to elevated CO and particulate
levels).
High impact (basin contains an 083; high level of construction activity in the short term and/or a pollutant source
in the long term; close to a non-attainment area or population center.
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The influx of M-X-related population into the area would use a portion of
allowable emissions offsets as outlined in the Las Vegas Valley Air Quality
Implementation Plan. Depleting the offset allotment would make its acquisition by
another project more difficult. These considerations caused the hydrographic basin
with the Coyote Spring operating base to be designated high impact for the long- --
term.

6.2 ALTERNATIVE I "-

The location of the secondary operating base is the only difference between
the Proposed Action and Alternative I. See Table 6.1-1 for the impact significance
of the DDA and Table 6.1-2 for the impact significance of the primary and
secondary operating base. The secondary O1B site for Alternative I is at Beryl,
Utah, located in hydrographic subunit 53, rather than in subunit 50 as in the
Proposed Action. All impact significance values assigned to the remaining basins do
not change because the configuration of clusters and roadways is identical under
both alternatives. Impacts within hydrographic subunit 53 are significant for
Alternative I, during both short and long-term periods. Impacts in hydrographic
subunit 50 changes to a no impact level for Alternative I. The Beryl, Utah, OB site
is within 100 mi of the Cedar Breaks proposed Class I area and Zion National Park,
an existing Class I area. It is not near any areas designated nonattainment for
pollutants significant to the M-X system impacts.

0 6.3 ALTERNATIVE 2

The location of the secondary operating base is the only difference between
the Proposed Action and Alternative 2. see Table 6.1-1 for the impact significance
of the DDA and Table 6.1-2 for the impact significance of the secondary operating
base. The secondary O5 site for Alternative 2 is at Delta, Utah, located in
hydrographic subunit 46, rather than in subunit 50 as in the Proposed Action. All the .
impact significance values assigned to the remaining subunits do not change because
the configuration of clusters and roadways is identical under both alternatives. For
Alternative 2, hydrographic subunit 46 is ranked as high impact during the
short-term period, and moderate impact during the long-term period. Hydrographic
subunit 50 would have no impact. The Delta, Utah 05 site is greater than 100 mi
from the Cedar Breaks proposed Class I area and Zion National Park, an existing
Class I area. It is not near any designated nonattainment areas for a pollutant
considered significant to the M-X system. Since plans for the operating base energy
source have not been finalized, the potential cumulative impact of the planned IPP
power plant and the Delta OB is unknown.

*6.4 ALTERNATIVE 3

The configuration of the M-X system in the deployment area is identical for
Alternative 3 as for the Proposed Action. Therefore, impact significance assigned
to all hydrographic subunits in the deployment area are the same for Alternative 3
as for the Proposed Action, with the exception of those subunits with the primary
and secondary operating base sites. Beryl, Utah, in hydrographic subunit 53, is the
location of the primary operating base site for Alternative 3. See Table 6.1-1 for
the impact significance of the DDA and Table 6.1-2 for the impact significance of
the operating bases. The secondary operating base site is at Ely, Nevada, located in
hydrographic subunit 179. These subunitbasins are assigned high impact significance
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level for the short-term period and a moderate level for the long-term period.
Short-term problems concern elevated particulate levels caused by ;,articulate
emissions from construction of the operating base. CO emissions from vehicles will
cause elevated CO concentrations in areas adjacent to high density vehicular traffic
in the operating bases and support communities. This will be a long-term impact. * .

Impact significance for the Beryl, Utah, primary operating base will be nearly
identical to those described under Alternative I for the secondary base configura-
tion. Differences were considered to be undetectable at the level of this analysis.

6.5 ALTERNATIVE 4 ..

The significance of air quality impacts on air resources in Nevada and Utah J
due to the M-X system for Alternative 4 are nearly identical to those described for
Alternative 1. nifferences were considered insignificant for purposes of this
analysis.

6.6 ALTERNATIVE 5

The impact significance for Alternative 5 is the same for the DDA as those
described in the Proposed Action. The impacts of the Milford, Utah primary
operating base are nearly identical to those described for the Milford, Utah
secondary operating base of the Proposed Action. The impact significance is 0 -

considered identical at the level of this analysis. The impact significance for the
secondary operating base at E.ly, Nevada is the same as that described in Alternative
3.

6.7 ALTERNATIVE 6

The significance of M-X air quality impacts on air resources in Nevada and
Utah for Alternative 6 are close to those described for the Proposed Action.
Differences were considered insignificant for purposes of this analysis.

6.8 ALTERNATIVE 7

The methodology used to determine impact significance for the Texas/New O
Mexico region was the same as that discussed for the Nevada/Utah region (see
Description of Methodology, Section 6). The county is the geographic unit
considered in the Texas/New Mexico region as opposed to the hydrographic subunit
used in Nevada/Utah basin and range province. For air quality purposes the county
does not have any boundaries to atmospheric processes; however, the county, as a
unit for analysis is useful as it is a geographic area defined by a certain density of
M-X system activity, and has certain baseline environment characteristics.

Table 6.8-2 shows the level of air quality impact in counties of the DDA. The
type and level of M-X system activity in the county, as well as the air
quality-related characteristics of the county, were considered in assessing the level
of potential impact. County-specific features taken into account are shown in
Table 6.8- 1.

The same air ?ollution-related primary disturbances were considered in the
Texas/New Mexico region as for Nevada/Utah. Fugitive dust emissions will be of
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Table 6.8-1. Summary of air quality characteristics by county for Alternatives 7 and a.

County Existing Nonattainment Class I Sensitive
Name sources Areas Areas Receptors

Chaves 9-TSP, I-SOx' 4-NOx, Adjacent to Within 100 mi of Near city of Roswell
(N. Mex.) 3-C0,4-HC Eddy Co. (TSP) Carlsbad, Salt Creek, Bitter Lake NMR, and

and White Mountains Salt Creek Wilderness

Curry 3-TSP None Within 100 mi of Near City of Clovis
(N. Mex.) Salt Creek

DeBaca I-TSP None Within 100 mi of --
(N. Mex.) Salt Creek

Harding -- None Within 100 mi of --

(N. Mex.) Capulin Mountains

Lea 14-TSP, 1 1-SO , None Within 100 mi of --
(N. Mex.) I I-NOx, 1-CO, If-HC Salt Creek

Quay 3-TSP, I-SO , I-NO , None Within I0 mi of Near city of Tucumcari
(N. Mex.) I-CO, ?-HC x None Capulin Mountains

Roosevelt 5-TSP, I-SO , 5-NO , None Within 100 mi of Near city of Portales
(N. Mex.) 5-CO, '-HC x Salt Creek and Grulla NWR

Union I-TSP, I-SO I-NO , None Within 100 mi of Kiowa National Grass-
(N. Mex.) 1-CO, I-HC x Capulin Mountains land

Bailey 7-TSP, I-CO, I-HC None None Near Muleshoe NWR
(Tex.)

Castro 12-TSP, I-NO , None None --
(Tex.) 1-CO, I-HCx

Cochran 3-TSP, I-SO , I-NO , None None --(Tex.) l-CO, 6XHC x

Dallam 4-TSP None Within 100 mi of Rita Blanca National
(Tex.) Capulin Mountains Grassland

Deaf Smith 15-TSP,2-SO 2-NO , None None Near town of Hereford
(Tex.) 2-CO, 2-xHC x

Hartley 4-TSP None Within 100 mi of Near town of Dalhart
(Tex.) Capulin Mountains

Hockley 6-TSP, 2-SO , 2-NO , None None Near town of Levelland
(Tex.) 2-CO, f-HC x

Lamb 19-TSP, 2-SO , 2-NO , None None Near town of Littlefield
(Tex.) 2-CO, 2-xHC x

Oldham 5-TSP None None --
(Tex.)

Parmer 16-TSP, I-NO , None None -- S
(Tex.) I-CO, I-HC

R.indall 4-TSP None None Near cities of Amarillo
(Tex.) and Canyon and near

Buffalo Lake NWR

Sherman 5-TSP None None --

(Tex.)
Swisher 16-TSP, I-NO x , I-HC, None None Near town of Tulia S
(Tex.)

T3736/9-18-8l
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Table 6.8-2. Direct impact to air quality
in the Texas/New Mexico DDA ' 1
for Alternative 7.

County Short Tern Long Terrn-Impacts Impacts

Counties with M-X Clusters and DTN

Bailey, Tex. *
Castro, Tex.
Cochran, Tex.
Dallam, Tex.
Deaf Smith, Tex.
Hartley, Tex.
Hockley, Tex. *

Lamb, Tex. *** *
Oldham, Tex. *** *

Parmer, Tex. *****

Randall, Tex. ***

Sherman, Tex. *** *
Swisher, Tex. ***• _

Chaves, N. Mex. ***

Curry, N. Mex. *****

DeBaca, N. Mex. *** *

Guadalupe, N. Mex. *
Harding, N. Mex.
Lea, N. Mex.
Quay, N. Mex. ***** ***
Roosevelt, N. Mex. *****
Union, N. Mex.**

Overall DDA *****

T3952/8-27-81

= No impact.
= Low impact (a county with a low level

of construction activity, no major pollu-
tant sources, no construction camp, •
and not within a significant distance
of Class I or nonattainment areas).

= Moderate impact (a moderate level
of construction activity, or pollutant
sources within a significant distance
of Class I or nonattainment areas). •

= High impact (a high level of construction
activity, and/or a construction camp
within a significant distance of Class
I nonattainment areas, or major pollutant
sources).
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primary concern in the deployment area during the short and long-term. Fugitive
dust emissions from construction activity and from the stationary sources that
process construction materials at the construction camp will cause excessive
localized particulate concentrations. Preliminary evidence indicates that elevated
NO levels arp due to the generators located at construction camps, however,
pre~se quantification is not possible because of insufficient source data. All
counties with one or more construction camps received a moderate to high impact
rating for the short-term.

Construction of the operating bases will cause significant localized elevated
particulate concentrations, therefore, the counties with operating bases (Curry, New a. _A
Mlexico and Hartley, Texas) were considered to be high impact areas during the
short-term. Curry and Hartley counties received long-term moderate impact
ratings because of increased CO concentrations expected from vehicles and space
heating and cooling. The particulate nonattainment areas in Eddy County, which is
south of and adjacent to Lea County, did not affect ratings for Lea County because
of the transport distance and the southerly prevailing winds. M-X system impacts •
on existing and proposed Class I areas of White Mountain, Pecos, Wheeler Peak, and
Capulin Mountain, New Mexico, were reflected in higher ratings assigned to counties
within 100 mi of the Class I areas.

6.9 ALTERNATIVE 9

The split-basing alternative is identical in level of impact to portions of the
Proposed Action and Alternative 7. See Table 6.9-1 for the impact significance of
the DDA and the operating bases. Impacts described for the Coyote Spring primary
operating base site in the Proposed Action and for the Clovis primary operating base
site in Alternative 7 were considered to be identical at this level of analysis.
Counties and hydrographic basins containing the M-X system were assigned the
saine level of impact ratings as were previously assigned, except when the density of
M-X system activity was altered.

3 0

* S1

300

.. S



0 7V

Table 6.9-I1. Direct impact to air quality in the Nevada/Utah and
Texas/New Mexico DDAs for Alternative S.

Hydrologic Subunit or County Short Ter T Long Ter 1P

No. Name Impat Impacts

Subunits or Counties with M-X Clusters and DTN

4 Snake, Nev./Utah
54 Pin,4ta

6 White, Utah 4*5

7 Fish Springs, Utah--
46*4 SeirDsrUa

46A Sevier Desert-Dyk, Utah
54 Wah Wah, Utah
155C Little Smoky-South, Nev.
156 Hot Creek, Nev. **4

170 Penoyer, Nev. * **4

171 Coal, Nev. 4 ***5

172 Garden, Nev.
173AB Railroad-North & South, Nev.*4*
ISO Cave, Nev. 4*4

181 Dry Lake, Nev. 344 *

182 Delamar, Nev.4***
183 Lake, Nev.*4**
184 Spring, Nev.*

0 196 Hamlin, Nev./Utah
202 Patterson, Nev. **

207 White River, ev.
210 Coyote Spring

Bailey, Tex.*
Castro, Tex.*
Cochran, Tex.
Dallam, Tex.44
Deaf Smith, tX.
Hartley, Tex.
Hockley, Tex.*
Lamb, Tex.4**

Swisher, Tex. *_

CRavesl, N.Tex.4*
Cuerry, N.Tex.
Deisaca, N.Tex.*
Chavden, N. Mex.44 *

Leary N. Mex.*

Quay, N. Mvex.4*
Roosevelt, N. Mex.3
Union, N. Mex.

Overall DDA Impact *4 **

T3951/9-6-81o mat

K No impact.
Low impact

Moderate impact.
High impact.

Does not contain M-X clusters or DTN.
3Concepzual location of Area Support Centers (ASCs).
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7.0 VISIBILITY

An increasingly important air quality concern in the western United States,
where scenic topographic features and excellent visual range produce numerous
exceptional vistas, is the issue of visibility impairment. Public interest in the
visibility issue has grown in recent years leading to the initiation of various
monitoring and modeling studies. Concern over possible decreases in visibility is
also reflected in the Clean Air Act Amendments of 1977 which contain provisions for
the protection of visibility in federally-mandated Prevention of Significant Deteri-
oration (PSD) Class I areas. Final rulemaking on visibility protection for Federal
Class I areas was signed by the EPA administrator in November, 1980 to be effective
January 2, 1981. In addition, some states have promulgated standards designed to
maintain good visibility.

At this date, Nevada is the only state in the two M-X basing regions that has
an ambient visibility standard. The standard is exceeded when pollutant concentra-
tions reduce the prevailing visibility to less than 30 mi when the humidity is less
than 70 percent. Prevailing visibility is defined as the greatest visibility which is
attained or surpassed around at least half of the horizon circles, but not necessarily
in continuous sectors. Both Nevada and Utah have some form of visible emission
standard. These regulations generally apply only to smoke or combustion-related
stationary sources.

Visibility and visibility impairment can be defined in several ways. The most
common index of visibility is visual range, which is defined as the farthest distance
from which one can see a large black object against the horizon. However, the
ability to discern colors and the color contrast of objects such as distant mountains,
clouds, and the sky is also an important visual index. Impairment of visibility can be
defined as the reduction of visible range or atmospheric discoloration. Visibility .....
impairment produced by human activities is generally defined as one of three types:
(I) widespread regional haze which reduces visibility in every direction, (2) plumes of
gaseous and particulate emissions that obscure the sky, horizon, or terrain near
large pollutant sources (plume blight), and (3) layers of discoloration appearing
above the surrounding terrain. EPA has defined anthropogenic visibility impairment
as any humanly perceptible change in visual range, contrast, atmospheric color, or
other convenient visibility measure from that which would have existed under
natural conditions. The principal anthropogenic contributor to visibility impairment
in the M-X deployment area will be primarily particulate matter in the form of
fugitive dust released during the construction phase of the project.

In Section 169(a) of the Clean Air Act (as amended in 1977) Congress 0
established as a national goal "the prevention of any future and remedying of any
existing impairment of visibility in mandatory Class I federal areas, which impair-
merit results from man-made air pollution." The Act required that EPA promulgate
a list, compiled by the Department of Interior and other federal land managers, of
mandatory Class I federal areas in which visibility is an important value. This list
was promulgated in 1979 and contained 156 of the 158 Class I areas. EPA is also
mandated to promulgate regulations which provide guidelines to the states on
appropriate techniques for implementing the national visibility goal and to require
that states incorporate into their State Implementation Plan (SIP's) measures needed
to make reasonable progress towards this goal. The guidelines must require existing
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major stationary sources that impair visibility to install the best available retrofit
technology (BART) and that SIP's include a long-term strategy towards meeting
visibility goals.

It is important to note that emissions may not have to be transported into a
Class I area to cause visual impact in that area. Visibility protection also applies to
views of landscape features outside the area that are considered by the federal land
manager to be an integral part of the Class I area experience.

The federal land managers have defined the nature of visibility impairment in
the Class I areas as well as the potential sources of this impairment. The status of
regions corresponding to the Nevada/Utah siting region is summarized in
Table 7.0-I. Present visibility problems in the Nevada/Utah region appear to be
related more to visible plumes and plume discoloration than to regional haze. Dust
releases during intense periods of M-X construction would tend to contribute to a
regional haze effect rather than a plume impact.

In addition to dust releases, other anthropogenic contributions to visibility
impairment during M-X construction and operation will result from the emission of
pollutant precursors by vehicles, generators, and OB facilities. Pollutant precursors
are converted in the atmosphere into secondary species such as nitrogen dioxide gas
(from emissions of nitric oxide), sulfate particles (from SO emissions), nitrate
particles (from NO emissions), and organic particles (from hydrocarbon emissions).
Gases and particuates cause visibility impairment by scattering and absorbing
visible light. Light scattering by particles is the most important cause of degraded
visual air quality. Fine solid or liquid particles between 0.1 to 1.0 micrometers are
the most efficient light scatterers per unit mass. Absorption however, is only
weakly dependent on particle size (Figure 7.0-1). Scattering and absorption by
aerosol clouds and gases depends on the wavelength of the incident light, the angle 0
of observation, and the concentration and size distribution of the molecule.

Visibility within pristine Class I areas is highly sensitive to incremental
additions of fine particles as illustrated in Figure 7.0-2. However, the most
noticeable impact in these long visual range areas will be perceived as the reduction
in apparent contrast. A change in visual range from 350 km to 250 km will not be as
perceptible to the human eye as a change in contrast of a distant target with the
background sky. In viewing remote objects through the daylight atmosphere,
contrasts in both luminance and chromaticity are reduced due to light from the sun
and sky being scattered into the eyes of the observer by particles within the
atmosphere (including molecules of atmospheric gases). The addition of this sky
light to the observer's field-of-view causes an object of any color to appear nearly
achromatic (colorless) as its contrast with the background falls to a low value. The
object "blends" with the background and can no longer be recognized (Middleton,
1952).

The perceived color of objects and sky is also changed by the addition of
aerosols to the atmosphere. In general, the color of viewed objects tends to fade
toward that of the horizon sky as distance from observer to target is increased.
Thus, the overall effect of increased aerosol loading (particulates and gas molecules)
in the atmosphere due to M-X sources will be a combination of reduced visual range,
reduced contrast, and "washout" of color. It is anticipated that these effects will be
most noticeable during the construction phase of the project.
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Detailed visibility modeling will be required to determine if any impact from
long-term OB operation will occur. This modeling would take place during the site-
specific phases of the tiered EIS evaluation process.

7.1 BASELINE VISIBILITY

The most commonly measured or observed index is visual range, which is
routinely tabulated at many airports. A map of medium annual visual range appears
in Pigure 7.1-1. The map is based on a limited number of data points, but is
sufficient to show the generally high visual range of greater than 70 mi (110 kin) that
occurs in Nevada and Utah, (Trijonis and Shapland, 1978g). A report by the U.S.
Department of the Interior (USDI, 1979) states that visibilities in the nonurban areas
of the southwestern United States are approximately 65 to 80 miles. Measurements
at Cedar Mountain, Utah, using photographic photometers have shown visibility
ranges from 54 to 94 miles (USDI, 1979). A separate study at Cedar Mountain
performed by the Air Resources Laboratory of the National Oceanic and
Atmospheric Administration, (Pueschel and Allee, 1980), reported annual means of
80 miles from the photographic method, and 100 miles from telephotometry with a •
photopic filter. Figure 7.1-2 shows the average monthly visual ranges derived fromthe photographic method (Vrp) and from telephotometry (Vrt).

Despite the fact that visibility is still quite good in the west and southwest
United States relative to the rest of the country, visibility has been deteriorating.

0 Comparison of visibility data in the southwest for the 1950's to data for the 1970's I
shows substantial decreases for both urban and nonurban locations (Trijonis and
Yuan, 1977). At Ely, Nevada, the visual range decreased 42 percent during the
period 1954 to 1971 (Figure 7.1-3). Decreases have been experienced in extremely
remote areas. It has been suggested that the reason for this general regionwide
decrease is the increasing regional levels of secondary aerosols such as sulfates and
nitrates (Trijonis and Yuan, 1977) in the atmosphere. •

Much of the visibility reduction experienced in the western and southwestern
United States may be traceable to power plants, mining, smelting, and urban
pollutants. However, fugitive dust has been shown to be a significant contributor to
the atmospheric turbidity problem at times (Hall, 1980). Wind blown dust due to
very strong winds can cause as much as 70 percent reduction in visual range on
winter mornings and late afternoons, and as much as 90 percent reduction on
sumner mornings (Cramer et al., 1978).

Any of the M-X activities that disturb the native, arid surface such as road
building, aggregate material mining, and facilities construction will contribute to
the blowing dust problem until such time as adequate revegetation or surface cover •
can be established. It is known from investigations by Clements (Clements et al,
1963), that undisturbed arid surfaces do not produce much atmospheric dust until
wind speeds on the order of 15 n/s (34 mph) are experienced, but when surfaces are
disturbed the wind speeds required to generate blowing dust are significantly lower.
Table 7.1-1 shows the results of the study and highlights the difference in winds for
crusted and loose surfaces. •

In areas such as the Texas panhandle, large quantities of dust can be stirred up
by agricultural plowing and harrowing during late spring. The amount of dust
generated is dependent upon wind, soil composition, and soil moisture. Application
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I Figure 7.1-3. Long term visibility *trends at Ely, Nevada
(Trijonis and Yuan, 1977).
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Table 7.1-1. Minimum wind speed required to generate
blowing dust for various arid surfaces
(after Clements et al. 1963).

Minimum Wind
Surface Type r/s

Playa (dry lake), undisturbed 15

Alluvial fan, crusted 16

Alluvial fan, loose material 9

Desert pavement, mature 16

Desert pavement, partially formed 8

* Dry wash 10

Desert flat, partial vegetation 11

Sand dunes 6

T4958/8-26-8 I
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of erosion models would be necessary to determine concentration levels of blowing
dust which may affect visibility. Likewise, road dust emission equations related to ...
vehicular traffic will have to be solved prior to visibility modeling in order to
determine vehicle dust concentration inputs.

7.2 VISIBILITY MODELING

A basic premise of the Clean Air Act Amendments of 1977, as reflected in the
final rule-making on visibility protection for federal Class I areas, is that the
effects of man-made air pollutants on visual range and atmospheric discoloration
can be identified. However, a review of state-of-the-art knowledge concerning
concepts of visibility reveals that the theory of visual detection of objects as seen
through the atmosphere is quite complex. The questions of how far one can see
through the atmosphere, or what one can see at a given distance, are not the subject
of optical physics alone. The amount and distribution of artificial and natural light,
the characteristics of the objects looked at, and the properties of the human eye
itself all play a part in the determination of atmospheric "visibility." Nonetheless,
despite the complexities involved, predictive models have been, and continue to be,
developed. These predictive models are necessary to evaluate the effects of
controls on existing pollutant sources and the potential impacts of proposed new
sources.

Visibility models to date basically utilize dispersion and transformation
features of other air pollution impact models to predict the concentrations of
particulates and aerosols across the line of sight path. Optical equations are then
applied to the concentrations to predict resultant visibility impacts. In order to
quantify the effect, the modeling procedure relates changes in light scattering and
absorption to changes in contrast, which will be perceived as changes in visibility.

Ideally, visibility models will be developed to handle all three major types of
impairment: plume blight, layers of discoloration, and regional haze. However, the
regional haze problem presents some difficult obstacles which must be overcome
prior to development of a worthwhile model; i.e., large-scale meteorological
processes responsible for the regional transport of pollutants are poorly understood,
the definition of boundary conditions is uncertain, and inventories of natural and
anthropogenic emission sources are inadequate. Background inventories are
especially lacking in the southwest areas of Nevada and Utah.

Models for the prediction of regional haze effects would be of more benefit
than plume models for a project such as M-X which will release more pollutants_ __

from areawide sources as opposed to point sources. Emission contributors such as '.

the materials batch plant, construction camp generators, OB cooling/heating plants,
etc., will have minor effect as compared to the construction dust and vehicle "
emissions. However, these point sources would be modeled with plume visibility
models in the site-specific tier of the EIS evaluation process, whereas availability of ."
an applicable regional haze model is questionable. It is important to note that many
uncertainties in common to all visibility models exist such as: '

1. Prediction of atmospheric dispersion characteristics become less
reliable as distance from the source increases. Complex terrain
(commonly found near most of the Class I area) is not accounted
for.
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2. Chemical transformation and removal processes for sulfur and
nitrogen oxides are difficult to predict under varying environ-
mental conditions.

3. Baseline conditions must presently be derived from rough estimates
for Class I areas rather than from monitoring programs.

4. The models cannot account for uncertainties in the current under-
standing of human visual perception and the optical characteristics
of air pollutants.

5. Visibility models have generally not been verified through intensive
monitoring programs. Major experimental efforts are currently
underway to confirm the theoretical predictions of present models.

In addition to the above-mentioned uncertainties, the regional models are
subject to significant lack of information regarding meteorological data such as I
knowledge of diurnal patterns in mixing heights, turbulence, stagnation, recircula-
tion, channeling by terrain, and moderate- to large-scale meteorological patterns of
wind flow. For these reasons, no regional air quality models are available for
assessing visibility impacts on a large scale which do not require further refinement
and validation before they can be used for regulatory applications. Determination
of appropriate methods to use in evaluating the potential regional impact will P 0
require consultation with and input from the EPA and federal land managers.
Feasible methods, as identified, would be implemented for inclusion of results in the -

final phases of the EIS process.

7.3 VISIB1LITY MONITORING

Monitoring would be necessary to establish baseline levels of visibility
against which the impact from M-X potential sources of degredation may be
evaluated. A complete monitoring program would require measurement of optical
parameters, meteorological variables, pollutant concentrations, pollutant size distri-
butions, and scenic characteristics. Currently, an extensive visibility network in -

Class I areas in the West is being conducted by EPA and the National Park Service. S S

The most important optical parameters to be measured are the apparent
contrast of distant objects and the extinction coefficient, a parameter related to -.

the light scattering and absorption characteristics of the atmosphere. A multi-
wavelength telephotometer can be used to measure the apparent contrast between a
target and the horizon, and is very useful over long path lengths up to 50-100 km. A I 0
transmissometer measures transmission and extinction of light over a fixed path of
10-20 km. A nephelometer would be used to measure light scattering by particles at
a single point and give estimates of extinction coefficient.

EPA guidelines recommend that a comprehensive visibility monitoring

program include: 5 0

(1) baseline meteorological monitoring conducted for a year or more;

(2) visibility monitoring including color photography, human observa-
tion, integration nephelometer, and a multiwavelength telepho-
tometer; and S
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(3) evaluation of anthropogenic and natural source/receptor relation-
ships including a two-stage size-segregating particulate sampler or .

other device compatible with fine particulate mass and composi-
tional analysis, meteorological measurements, and nitrogen dioxide
monitor.

The most substantial visibility monitoring program to date has been the
National Weather Service hourly visual range observations. These observations are
useful in identifying trends at particular locations. However, more accurate optical
measurements and additional air quality parameters are necessary for visibility
modeling and source identification. A major instrumental monitoring program was
begun in 1976 by National Oceanic and Atmospheric Administration (NOAA) and
EPA designed to study visibility, air quality, and meteorological variables in the
Cedar Mountain, Utah Class I area. The actual site is north of several major Class I -!
areas in southeast Utah. Many measurements were taken and much of the data is
still being analyzed. The general conclusion thus far is that northerly air masses
bring in cleaner air than masses from other directions, causing baseline visibility to
vary dramatically.

The Cedar Mountain Study has been incorporated into EPAs project VIEW
(Visibility Investigative Experiment in the West), which is operating in the
Southwest. The VIEW program is a prototype visibility monitoring network with 14
sites each set up to record telphotometer readings of apparent contrast of different
targets in different directions. Some of the sites are outfitted with additional
devices such as nephelometers, particle samplers, photographic cameras, and
meteorological instruments. Most of the sites are operated by personnel of the
National Park Service, who also record visual observations.

Data from the VIEW network is currently being processed. Preliminary -

results appear similar to those reported at Cedar Mountain. Passages of weather
systems from the Pacific northwest are closely correlated with better visibility,
measured as increasing target contrast.

Visibility monitoring is also planned by the Electric Power Research
Institute, the National Park Service, the Tennessee Valley Authority, and other
groups. Most of these projects are now in the planning or initiation stage.

7.4 POTENTIAL VISIBILITY IMPACTS OF M-X OPERATION

Despite the current lack of an accepted model to address the impacts to _
visibility of a regional source such as the M-X system, a first-order estimation of
the effect of system operation on visibility in PSD Class I areas was performed.
This analysis was intended to identify the approximate magnitude of potential
visibility impacts.

An analysis of the annual impact of wind erosion emissions from Pine and
Wah Wah Valleys on Zion and Bryce Canyon National Parks was carried out using the
ISCLT Model. This effort is described in Section 8.4 and the model results given in
Table 8.4-2. Data on the particle size distribution of the modeled TSP concentra-
tions at Bryce Canyon and Zion are not available. However, numerous investigations
per unit mass of nonsulfate, nonnitrate TSP in the southwest and Great Plains have
been made. The EPA Report to Congress on Protecting Visibility indicates
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that estimates of this parameter range between 0.0002 and 0.0008 km' /(pg/m3).
A nother report (Trijonis and Yuan, 1977) reports a range of 0.0001 to 0.0005 km-Ig/m ) for areas of the rural Southwest.

If it is assumed that the M-X-generated suspendible wind erosion emissions
are of similar characteristics as nonsulfate, nonnitrate TSP in the southwest, an
estimate of visibility impact can be made. This is accomplished through the use of
the Koschmieder formula

wee V 3.92V-

where: V visual range (km) -.

B extinction coefficient (km).

This formula assumes a threshold of perception for a dark target to be at a contrast
of 0.2. The extinction coefficient can be expressed as

B = BRg + ag + scat + Bap

where: B is Rayleigh scattering by air molecules
Bt g is absorption by NO 2 gasag 2
B scat is scattering by particles
Ba s absorption by particles. Sap

The B scat term tends to be the major portion of the total extinction.

If the baseline visual range is known, then the Koschmieder formula can be
used to calculate the baseline extinction coefficient. Using an estimate of
extinction per unit mass of TSP, the effect of an incremental increase of TSP oa the
extinction coefficient, and hence on visual range, can be calculated. This, of
course, requires the assumption that there is no other change in pollutant concentra-
tions of sulfates, nitrates, or gases that absorb or scatter light. The results of such
an analysis, using the long-range transport calculations described in Section 8.4 r
appear)n Table 7.4-1. An extinction coefficient per unit mass of 0.0005 km
/(jg/m ) was chosen as being a worst case for a rural location. Calculations were
made for both the long-range model case assuming settling of particles and the case
assuming no settling of particles. The wind erosion emissions were assumed to be
unmitigated.

The results in Table 7.4-1 indicate an absolute worst case annual visibility
decrease of 21.5 percent at Zion and 14 percent at Bryce Canyon. However, using j
the more reasonable assumptions of allowing particle settling and removal, the -

effect upon annual visual range is extremely small. Obviously, more detailed
analysis needs to be done both in simulating long-range transport processes and in
identifying the size distribution of the emitted and transported wind erosion
particles. Also, it is recognized that impacts on annual visibility may not be the
most appropriate yardstick for evaluating overall visibility impacts. Depending on S
the perceived asthetic values of a given Class I area, a more appropriate measure of
impact might be the increase in number of days that a distant scenic vista is not
visible. Site-specific issues such as this, as well as more detailed assessment of
visibility impacts, would be carried out in future tier studies.
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8.0 LONG-RANGE TRANSPORT

8.1 SIGNIFICANCE OF LONG-RANGE TRANSPORT

The M-X system, in both the Nevada/Utah and Texas/New Mexico basing
areas, extends over an extremely large region. Air pollutant emissions will occur
over a large portion of the basing region during system construction, and over the
entire baing region during system operation. The extremely large scale over which
emissions will occur could produce a situation in which there is a substantial
cumulative impact of these emissions downwind of the system as a result of long- S
range atmospheric transport.

During construction, particulate emissions will occur as a result of activities
such as earth moving, sand and gravel processing, and vehicles moving over unpaved
surfaces. The emissions will occur primarily at those clusters undergoing
construction, but wind erosion emissions will continue to occur from disturbed S S
surfaces at clusters already completed. Gaseous emissions (NOx CO, HC, SO ), as
well as additional particulate emissions will occur from construction vehicles and
the generators used to provide power for material processing activities.

During operation of the M-X system, most of the emissions will occur at the
operating base. The emission sources will include vehicles, space heating, aircraft, S
fuel storage, and possibly a central cooling and heating facility (CCHF). Fugitive
dust emissions from disturbed surfaces will occur throughout the deployment area
during operation. Additionally, dust emissions will result from vehicles moving over
unpaved cluster roads.

There are several potential impacts of the long-range (over 50 km) transport S S
of these emissions. Emissions during M-X operation could impact on PSD Cla. I
areas such as Zion and Bryce Canyon in Utah and Pecos and Wheeler Peak in New
Mexico. At this point it is not certain whether or not PSD regulations will apply to
construction emissions which may continue for more than two years. It is possible
that some construction emissions may be subject to PSD review, particularly if the
emissions come from a new major stationary source.

Long-range transport of particulates as well as transport of secondary aerosols
(sulfates and nitrates) from combustion products (SO and NO ) can contribute to ax x
decrease in regional visibility. Currently, there are no federal regulations dealing
with the regional haze phenomenon, however, current federal regulations mandate
the protection of "integral vistas" in PSD Class I areas from plume blight resulting
from stationary point sources. It is possible that at a future date regulations will
be promulgated by EPA to deal with regional haze. At the present time the state of
Nevada has an ambient visibility standard. This standard is exceeded when pollutant
concentrations reduce the prevailing visibility in any direction from the observer to
less than 30 mi when the relative humidity is less than 70 percent. Regional

4 pollutant concentrations resulting from M-X emissions could significantly reduce
prevailing visibility in Nevada, where the average annual ambient visibility is
currently as good as any location in the United States (greater than 70 mi).
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8.2 FACTORS INFLUENCING LONG-RANGE TRANSPORT

There are numerous factors that determine the magnitude of the contribution
of long-range transport to regional air pollutant concentrations within and downwind
of the %i-X basing region. The characteristics of the emission sources are an 4
extremely important consideration. These include emission rates, height of release,
and the geographic distribution of the various individual sources. These parameters
will be influenced by system configuration and the construction schedule. The
emission of fugitive dust due to wind erosion will be controlled by the total area of
disturbed surfaces as well as, to a large extent, by the low level wind speed.

The vertical flux of pollutant emitted from near the surface up into the mixed
atmospheric layer will determine how much pollutant is available for long- range
transport. This is controlled by the local winds and stability. In the Nevada/Utah
basing region there is a definite influence produced by the valley and ridge
topography. At night cold air drainage from the mountains into the valleys restricts
the vertical dispersion of pollutants. During the morning and daytime hours, p
inversions can exist at the top of the ridges which effectively "cap" the valleys and
restrict the transport of pollutants out of the valleys.

Once the pollutant has been mixed vertically and is available for long-range
transport, its dispersion is controlled chiefly by the large-scale transport winds in
the mixed layer. In both basing regions, the predominant direction of large-scale I
transport winds is from west to east. Thus, it is the areas to the east of each basing
region that have the greatest potential to be affected by the long-range transport of
pollutants.

Gaseous pollutants and particulates are removed from the atmosphere during
transport by several mechanisms. Gaseous pollutants can undergo chemical trans-
formations in the atmosphere which convert them to other gaseous species or to
secondary particulates such as sulfates and nitrates. Both gaseous pollutants and
particulates can be removed fron the atmosphere through wet and dry deposition
processes. Dry deposition can be enhanced in rough terrain areas. The removal of
larger particles can occur due to gravitational settling. This is especially the case
for particles with diameters greater than 20". Therefore, particle size distribution )
of the emission sources is an extremely important factor in determining the amount
of particulates transported large distances from the sources.

8.3 LONG-RANGE TRANSPORT MODELING APPROACHES

*,\nalysis of air quality problems over horizontal scales of 20 km to 2000 km
make use of dispersion models known as "regional" models (Drake, et al., 1979).
There are currently three separate classes of regional scale simulation models: grid,
particle, and trajectory models. Of these three approaches, the majority of
development and use has centered on trajectory models.

Trajectory nodels simulate the transport and diffusion of pollutant plumes in
time and space as a result of varying wind fields. Trajectory models use two- or
three-dimensional wind fields as input, which are either interpolated from observa-
tions or generated with a dynamic prediction model. These models are more
appropriate for long-range calculations than Gaussian models because they provide a
bett'r definition of plume location. Trajectory models simulate plume transport by
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either a continuous plume, or a series of moving boxes or puffs. Lateral plume
spread can be defined by either a uniform or a Gaussian distribution. Similarly, the
vertical distribution of pollutants can be defined by Gaussian relationships: either
be assumed uniform throughout the mixed layer, or be calculated through eddy J
diffusivity and gradient transfer relationships.

Trajectory models have been used to calculate short-term (24 hours or less)
pollutant concentration estimates, but in general are more appropriate for
evaluating longer-term averages. This is primarily because of the lack of spatial
meteorological data and the inherent errors in resulting trajectory calculations. For
longer-term (monthly or longer) calculations, errors in plume location calculationstend to be smoothed out. '

For long-term averages, some trajectory models calculate a concentration
distribution for each time-step (usually 3 to 6 hours) in the simulation (Hefter,
1975). However, another approach calculates a long-term concentration based on
trajectory statistics and the assumption that the lateral spread of pollutants can be
calculated by considering the statistical distribution of trajectory locations at each • 0
time-step (Shannon, 1979).

A second class of models appropriate for use in long-range transport
calculations are grid models. These models are based on solving the transport and
diffusion equations by finite difference approximations. The models will compute
concentrations over an entire grid network, not just along given trajectories. Grid
models are generally used to calculate short-term concentrations of pollutants in
urban areas, deep valleys, and mountains. These models are effective for simulating
the effects of terrain on atmospheric transport. A disadvantage of grid models is
the large amount of computer time and storage needed to run them, as well as the
need for considerable meteorological data to effectively make use of the model
sophistication.

Another type of regional model is the particle model. Particle models are
hybrid Lagrangian/Eulerian models, which follow the path of a pollutant through an
Eulerian (fixed point) grid. The fixed grid divides physical space into cells and the
particles carry pollution from cell to cell based on a wind field consisting of the true
velocity field plus a turbulent flux velocity field. In order to accurately predict
concentrations, it is necessa'-y to use a large number of particles in each grid cell.
This implies a large amount of computer time and storage.

The long-range transport models described above have definite advantages
over a Gaussian approach for regional scale simulations. These models allow for
spatially and temporally variable winds rather thai, using the steady-state Gaussian• 0
assumption. These models are also much more appropriate for rough terrain
situations as terrain effects are reflected in the wind fields in the models.

However, long-range transport models have a number of deficiencies as well.
The lack of abundant meteorological input data in some cases limits the ability to
effectively use the models. Sophisticated modeling techniques are useless unless the
input data is sufficient to warrant their sophistication. Long-range transport
models in general suffer from a lack of model verification with measured data.
Thus, it is extremely difficult to identify error bands for the concentration
estimates made with these models. This is a particular shortcoming if direct
comparison with an air quality standard is necessary. • •
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&4 POTENTIAL IMPACTS ON PSD CLASS I AREAS

Despite the lack of an available, sophisticated model to evaluate long-range
transport impacts of fugitive dust emissions, a first-order analysis was applied to
wind erosion emissions. This analysis focused on the potential long-term impacts of
the long-range transport of wind erosion emissions from disturbed surfaces on the 0,
air quality and visibility in PSD Class I areas. The purpose of this analysis was to
estimate the potential magnitude of long-range transport impacts and to identify
the need for future work in this area.

The analysis consisted of the application of the Industrial Source Complex
Long-Term (ISCLT) model to the wind erosion emissions from disturbed surfaces in •
two valleys: Pine and Wah Wah. Valleys in Utah . The impact of these emissions on
two PSD Class I areas, Zion National Park and Bryce Canyon National Park, was
calculated. These particular valleys and PSD Class I areas were chosen because
they represented the closest proximity of the M-X system to Class I areas and
because meteorological data from Milford, Utah indicate a significant frequency of
winds towards these Class I areas. The meteorological data used as input to the
ISCLT model consisted of a relative frequency distribution of wind speed, wind
direction, and stability class for Milford, which is just to the east of Pine and Wah
Wah Valleys. These data (STAR data) were prepared at the National Climatic
Center and represent an annual average of conditions over a period of 3'/2 years.

4 Wind erosion emissions were based on a determination of the amount of 0 0
disturbed surface area as well as worst and best case climatic and soil erodibility
assumptions for the Nevada/Utah siting area (Section 4.1.2.1.5). The wind erosion
emissi,' is calculated consist only of "suspendible" particles. It was assumed that
only particles less than 30 microns in diameter can be considered as suspendible.
Wah Wah Valley was assumed to cover the entire extent of construction group 4
whereas Pine Valley contains approximately 40 percent of construction group 3. The 0
two valleys were divided up into a total of I I area sources, each with a dimension of
20 km by 20 km. The emission for each grid square was calculated based on the
total number of shelters, miles of duster roads, and miles of DTN road located
within the boundaries of the square.

The ISCLT model is a Gaussian, steady-state model that computes monthly,
seasonal, or annual concentrations. It does not account for terrain effects on the
wind field. It cannot account for wet deposition of particles, but does contain the
option to calculate the effect of dry deposition of particles. This is accomplished
through inputing a particle size distribution, a characteristic fall velocity for each
particle size category, and a surface reflection coefficient for each size category.
Model runs were made assuming both no settling or removal of particles as well as
settling and removal of particles. The assumed characteristics of the suspended
wind erosion emissions are contained in Table 8.4-1.

Model calculations of the impact of wind erosion emissions from Pine and Wah
Wah Valleys on Zion and Bryce Canyon were made for numerous combinations of
assumptions. The options included worst case and best case assumptions on soil and
climate, settling and removal of particles versus no settling and removal, and
various degrees of emission mitigations. The model results are summarized in Table
8.4-2.
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Table 8.4-1 . Assumed jharacterist*cs of suspended wind erosion
particles.

Particle Size Mass Mean Settling
Category Diameter Fation Velocity Cefficien

(jm) (Jin) Fraction (rn/sec) Coeficient

0 - 10 6.30 0.1 0.001 1.00

10 - 20 15.54 0.55 0.007 0.82 0

- 20 - 30 25.33 0.31 0.019 0.72

T5272/9-23-81/F

IValues presented here represent ore pile and conveyor belt particulate I

emissions data (for particles less than 30jum) as described in the
"Industrial Source Complex Dispersion Model (ISC) User's Guide,"
Volume 1, 1979.

*3 2
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The results in this table indicate that for the worst case assumptions on
climaje and soils and the assumption of no settling, the PSD Class I increment of 5
ig/m is exceeded at both Zion and Bryce Canyon. However, when settlinj of
particles is assumed, the concentrations for all model runs are less than I uJg/m at
the two Class I areas. The concentrations at Zion are considerably larger than at
Bryce Canyon due to its closer proximity to Pine and Wah Wah Valleys (88 km versus . -
110 km for Bryce) and the greater frequency of winds in its direction. It is apparent
that the inclusion of increasing degrees of emission mitigation effectively minimizes
impacts. However, it is also evident that the magnitude of impacts is extremely
sensitive to the precise soil and climate conditions in the source area.

-J

This initial analysis of long-range transports indicates that impacts on Class I I
areas could be significant under certain conditions. However, much additional
analysis needs to be performed to adequately address the issue. The impact of the "
entire M-X system on Class I areas needs to be analyzed. The use of data pertaining
to surface as well as upper air winds at multiple stations in the basing area is
necessary to properly describe the transport and dispersion of wind erosion emission.

I -
8.5 FUTURE WORK

Several contributing tasks will be necessary to quantify the impacts of
long-range transport. It will be necessary to better quantify the emission sources
associated with the M-X project, especially for fugitive dust resulting from wind
erosion. A significant portion of this effort will be spent in estimating the particle 0 S
size distributions of the various particulate emission sources. Differences in soil 2
characteristics between portions of the basing regions need to be identified.
Construction schedules and the level of activity in each portion of the M-X region -

need to be carefully defined so that emissions can be accurately predicted in space
and time.

The primary purpose of the long-range transport analysis will be to assess the
long-term impacts of wind erosion from disturbed surfaces and other emissions
during the M-X system operation. In particular, the impacts of long-range transport
on PSD increments and regional visibility will be analyzed. Those sources from the
system construction that will be subject to PSD review will be evaluated in separate
long-range transport calculations.
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Table 8.4-2. Annual TSP impacts on PSD Class I areas from wind erosion
in Pine and Wah Wah valleys.

Annual TSP
l Soil arnd Gravitational Amount of

Model Soland Settling and Emissions Concentrtion
Run Climate I Remnoval oMigaon3 (ug/m)1 eovloM itigation-

Assumption Particles (Percent) Zory
Zion Bryce

I Worst case No 0 11.4 6.9

2 Worst case No 20 9.1 5.5

3 Worst case No 50 5.7 3.6 S S

4 Worst case No 80 2.3 1.4

5 Worst case Yes 0 1.1 0.3

6 Worst case Yes 20 0.88 0.24

7 Worst case Yes 50 0.55 0.15

8 Worst case Yes 80 0.22 0.06

9 Best case No 0 1.4 0.87

10 Best case No 20 1.1 0.70

11 Rest case No 50 0.7 0.44

12 Best case No 90 0.28 0.17

13 Best case Yes 0 0.14 0.04

14 Best case Yes 20 0.11 0.03

15 Best case Yes 50 0.07 0.02

16 Best case Yes 80 0.03 0.01

T5271/8-26-81-

IWorst case implies C' =200 and' = 235 tons/acre/year. 5
FBest case implies C' = 100 and I' = 86 tons/acre/year.
(See Section 4.1.2.1.5)

2Assume particle characteristics appear in Table 8.4-1.
* 3

Mitigations are assumed to be uniformly effective across each source
grid square input to the model. No specific mitigations are assumed,
but they could consist of minimizing the amount of disturbed area, revege--
tation, or other measures.
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9.0 IMPACTS ON LAS VEGAS VALLEY

Although it is outside the M-X basing regions, Las Vegas Valley in Clark
County, Nevada will be impacted by M-X construction and operation. Basing of the 4!
system in Nevada/Utah will result in an increase in population in Clark County, and
will be made up of primarily construction support personnel and their dependents.
This increase will be the greatest if the OB is sited at Coyote Spring.

The population increase (with M-X versus without M-X) in Clark County,
assuming the OB at Coyote Spring, will be rapid, reaching a peak in 1986 (Table 9.0-
1). After 1986, the percent population increase due to M-X falls from a peak of 7.7
percent to 2.3 percent in 1993. This latter figure represents the percent of
population living in Clark County as a result of the OB operation.

The Las Vegas Valley Basin portion of Clark County is currently designated as
nonattainment for primary national ambient air quality standards (NAAQS) for
carbon monoxide (CO), ozone (O), lead (Pb), and total suspended particulates (TSP).
As part of the Nevada State Air Quality Implementation Plan (SIP), an Air Quality
Implementation Plan (AQIP) for Las Vegas Valley was developed in 1978 and revised
in 1980. The AQIP represents a local air quality management strategy to meet the
TSP and Pb standards by 1982 and the CO and 03 standards by 1987. However, the
growth of population due to M-X system construction and operation could interfere
with the efforts to reach attainment, particularly since the peak population influx to
Clark County is between 1982 and 1987.

The most serious air quality problem in 3as Vegas Valley is that of carbon
monoxide. The eight-hour standard (40 mg/m ) for carbon dioxide is exceeded
frequently in the Las Vegas Valley during the winter months. The primary source of
carbon monoxide emissions is motor vehicles, which constitute over 90 percent of
the Valley's emissions. Therefore, the plan for attainment of the CO standard
reflects an emphasis on mobile source rather than stationary source controls.

An increase in population in the Las Vegas Valley resulting from M-X system
construction will result in additional vehicle miles traveled and carbon monoxide
emissions. The potential for this situation interfering with the attainment of the
CO standard in 1987 is summarized in Table 9.0-2. This table indicates that the
increased population may cause the Las Vegas Valley to fall almost 4,000 tons/year
short of its CO attainment emission level in 1987 if emission reduction programs are
not expanded. It is not apparent whether or not this will result in the CO standard
not being attained in 1987. The CO nonattainment problem in Las Vegas is primarily
occurring in localized "hot spots" in the center of the city. The increased population
due to M-X will likely be located in the northerly fringe areas of Las Vegas and not
contribute to a large increase in vehicle miles traveled in the center of the city. An

increase in valley-wide CO emissions that occurs in the fringe areas will not have a ".
major effect on the downtown hot spots.

It is unlikely that traffic commuting to the operating base or the operating
base emissions themselves will significantly impact the downtown hot spots. The
prevailing wind direction during winter months, when the CO standard is most often
violated, is from the southwest. The Coyote Spring OB is located to the northeast
of Las Vegas and hence will not significantly effect the air quality of Las Vegas.
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Table 9.0-1. Population impacts in Clark County, Nevada of " _
Proposed Action. L _-

Year Baseline With M-X Difference Percent Increase
Over Baseline > 1

1982 495,378 496,630 1,252 0.3

1983 512,955 526,884 13,929 2.7 .

1984 531,154 554,167 23,013 4.3

1985 550,000 587,701 37,701 6.9

1986 571,110 614,988 43,878 7.7 2
1987 593,040 636,489 43,449 7.3 0

1988 615,800 650,623 34,823 5.7

1989 639,450 663,283 23,833 3.7

1990 663,990 680,878 16,888 2.5

1991 683,250 699,584 16,334 2.4

1992 703,050 719,681 16,631 2.4

1993 723,440 740,387 16,947 2.3

1994 744,410 761,694 17,284 2.3

T5270/8-26-81
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Table 9.0-2. Comparison of total on-road mobile CO emissions and emission
reductions in 1987 for Las Vegas Valley with and without M-X.

CO Emissions, Emission Reductions
(tons/year)

Without M-X With M-X

Projected Baseline Emissions

(without AQIP) 72,000 7,5

Emission Reductions (AQIP)

Enhanced Inspection/Maintenance 23,040 23,040 (24,720) 3

Carpooling/Ridesharing 1,440 1,440 (1,545)

Traffic Flow Improvement 3,600 3,600 (3,860)
Transit Improvements 2,160 2,160 (2,320)

Total Reductions 30,240 30,240 (32,445)

Projected CO Emissions (AQIP) 41,760 47,010 (44,805)

Attainment Emission Level 43,000 43,000 (43,000) ]

Projected minus Attainment Emissions -1,240 +4,010 (+1,805)

T5267/8-26-81

1Assumes proposed action: full deployment - Nevada/Utah and OB at Coyote
Spring.

Assumes a linear increase in vehicle miles traveled and emissions with population

(7.3% population increase in 1987).
Numbers in parentheses indicate possible emissions/reductions if it is assumed I
that all control measures are expanded linearly with the expanded population.
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The probable worst case effect of the \'-X population increase would be to
delay attainment of the CO standard for a year or two. After 1987, the percent of
population increase due to M-X decreases rapidly to 2.4 percent in 1991 and stays at
approximately that number. The effect of this lower population increase would be
to increase CO levels a small amount. It is unlikely that attainment of the standard
would be hindered as vehicle emission reductions should increase year by year. --

Las Vegas Valley c Yrrently violates the National Ambient Air Quality Standard
for lead, set at 1.5pg/m for a calendar quarter. Virtually all of the lead emissions
are from mobile sources. However, due to federally enforced control strategies
such as improved fleet fuel economy requirements, a decline in lead content in
gasoline resulting from a lead phase-down in gasoline, and fewer engines using S
leaded gasoline, the Valley is projected to be in attainment by 1982. In fact, by
1982, emissions in Las Vegas Valley are projected in the AQIP to be less than half of
the level required to attain the standard. The maximum M-X population increase in
Clark County is 7.7 percent in 1986. This increase will in no way jeopardize
attainment of the lead standard.

The potential impact of the \ -X on the TSP and ozone standards is uncertain.
Because of the preponderance of fugitive and natural sources of particles in the
Valley (Table 9.0-3) and the likelihood of an imminent revision in the TSP standard,
the AQIP identifies no control strategy for this pollutant. EPA staff has recom-
mended revising the TSP standard to a size-related particle standard that would
only apply to smaller, respirable particles (Environmental Reporter, 1981). If such a
standard is promulgated it is likely that the Las Vegas Valley will no longer be a
nonattainment area for particles since fugitive dust tends to consist in larger
particles. Emissions from the M-X population increase should not substantially
increase respirable particle levels.

The ozone n nattainment problem in Las Vegas Valley is extremely localized. •
The Valley is effectively in attainment with the ozone standard, with the exception
of the industrial complex in Henderson, Nevada, also known as the Southeast Valley
Area. The AQIP recommends that Las Vegas Valley be reclassified by EPA from
nonattainment for ozone to unclassified. The AQIP also recommends that the
Southeast Valley phenomena be further studied to determine the nature of the
nonattainment problem.

Ozone problems are usually linked to the emissions of ozones main precursor
pollutants, reactive hydrocarbons and nitrogen oxides. Vehicle emissions associated
with the population increase and the Coyote Spring OB will result in an increase in
concentration of these pollutants. The impact on ozoi e levels should be to increase - --
them somewhat, however, the magnitude of the increase is uncertain and depends on .
complexities of source distribution, atmospheric transport, and photochemistry. If
most of the M-X population increase occurs towards Coyote Spring to the north of
Las Vegas, it is unlikely that the increased vehicle emissions will have much of an
effect on Henderson due to the prevailing southwesterly winds in the area.

* I 0

3I

330

* I



Table 9.0-3. Particulate emission inventory for Las Vegas Valley
(units are tons per year).

1979 1982 A---

A. Chemical Process 50 51

B. Metallurgical
1. Titanium 53 54
2. Manganese Dioxide 22 23 0

C. Mineral & Mining
I. Gravel Mining 86 88
2. Gravel Crushing & Screening 912 938
3. Lime Mfr. 90 92
4. Asphalts Plants 35 36 0
5. Concrete Ready Mix 22 23

D. Large Appliance Mfr. 22 23

E. Combustion of Fuels
I. Power Plants 195 195 0
2. Large Commercial 23 25
3. Residential & Small Commercial 39 44
4. Other Industrial 15 16
5. Fireplaces 60 65

F. Fugitive Dust S
I. Fires 52 52
2. Cleared Areas 2,200 2,101
3. Construction & Demolition 14,700 14,700
4. Unpaved Roads 7,700 9,235
5. Paved Roads 10,600 12,682
6. Other Area Sources 550 550 • •
7. Natural Sources (Desert) 5,304 5,088

G. Aircraft 141 155

H. Motor Vehicles
1. On-Road 1,540 1,892 -
2. Off-Road 240 267

I. Railroads 63 63

Total 44,714 48,458

T5265/9-26-81

Source: Air Quality Implementation Plan, Las Vegas Valley, Clark
County, Nevada, Revised: November 18, 1980.
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